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The bill authorizing the construction of a bridge over 
the Mississippi River at New Orleans, La., has passed 
Congress, and preparations are being made to begin the 
necessary surveys. The bridge will be of the cantilever 
type with a center span of 1,005 ft., and two shore 
spans of 757 ft. each, at least & ft. above high water, 
and with two piers in the river. Its exact location will 
be determined by the surveys and borings soon to be 
made, The charter granted by Congress provides that 
one approach, if practicable, shall be within the city 
limits of New Orleans. In case it is found that the 
substratum near the city is not sufficiently firm to sup- 
port the piers, it may be located not more than five 
miles above the city, but under no consideration may 
it be built below, since then it would possibly interfete 
with the ocean yessels. The place now practically 
selected for it is at Nine Mile Point, not far from 
Carroliton. The contract to build the bridge has been 
given to Corthell & Karner, Civil Engineers, of Chi- 
cago, Ill. 


The value of the property of the Léng Island Water 
Supply Co., which supplies the 26th Ward of Brook- 
lyn, has been fixed at $570,000 by the commissioners 
appointed for that purpose. Of this sum $77,500 is 
awarded for the company’s real estate; $292,500 for 
the works proper, including the pumping machinery, 
reservoirs and about 50 miles of mains; and $200,000 
for the franchise and rights of the company. The 
valuation of the franchise was based upon the “as- 
sumptions (1) that at present the water company alone 
has the right publicly to purvey water in the 26th 
Ward; (2) that the exclusiveness now incident to its 
right may at any time be taken from it by the legis- 
lature or local authorities, acting under legislation; but 
(3) that neither the legislature nor local authorities 
would, in determining whether to take from the com- 
pany the exclusiveness of its right, fail to have such 
due regard as is demanded by ample and fair public 
policy, to the past investments, risks and services of 
the company, and to the just expectations which those 
who invested money in its work had in mind when so 
investing.” - 

“The commission consisted of five members, residents 
and freeholders of Kings County, N. Y., appointed by the 


Supreme Court of the county. Three of the comnils- 
sioners signed the report, and two presented a minority 
report, in which they agreed as to the valuation of 
all but the franchise, but this the minority did not 
set a valuation upon. The water company employed 


eas expert engineers before the commission, Messrs. 
John Bogart, Alphonse Fteley and Wm. Barclay 
Parsons. On the city’s side there were employed 


Messrs, Samuel McElroy, Rudolph Hering, Peter Milne, 
D. MeN. Stauffer. Each of the seven experts are mem- 
bers of the American Society of Civil Engineers, except 
Mr. Peter Milne, and he is Secretary of the American 
Water-Works Association. 

It will be remembered by many that some of the 
city officials of Brooklyn, in December, 1890, contracted 
to buy these works for $1,250,000, but were enjoined 
from doing so. In 1892 the New York legislature passed 
an act providing for the appraisal of the works by 
the commission described above. The expert engineers 
for the company placed the value of the plant and 
franchise at over $2,000,000, while the majority of the 
commission, as stated above, valued it at $570,000. 





Pneumatic caissons are to be ‘used for the foundations 
of the high building which the Manhattan Life Insur- 
ance Co, is to erect at 64-68 Broadway, N. Y. The base 
of the structure will cover 67 ft. x 120 ft., and it is to 
have 16 full stories, with a tower. The foundations 
will be in fine, running sand, saturated with water, about 
™ ft. deep to rock. Sixteen steel caissons, sunk by the 
pneumatic process, will probably be used, each caisson 
supporting two or four pillars, which in turn support 
the building. The caissons are to be sunk by Sooysmith 
& Co., of New York, and the work will be interesting 
as being the first application of this process to high 
buildings, to our knowledge, in this city. 


The pig iron production for 1892, 
American Iron & Steel 


as returned by the 
Association, compares as fol- 


lows, in gross tons: 

Total. Charcoal pig. Bitum. pig. Anth. pig. 
MEBs cence . 1 57,000 537,621 6,822, 26€ 1,797,113 
BRR cc cent 279, 870 576,064 5,836,708 1,866,108 
BOs vb a-c% 2 x y2,703 


The stock on hand at the end of 1892 was only 506,- 
116 gross tons; some 100,000 less than for the 
preceding years. 


two 


The most serious railway accident of the week was 
a head collision Jan. 24 near Jollet, Ill., on the Atchi- 
son, Topeka & Santa Fe R. R. ‘Two freight trains 
collided on the open track owing to a misunderstanding 
of train orders. Three men were killed and one was 
seriously injured.-A serious derailment occurred on 
the Chicago Great Western Ry., near Kent, Ill, Jan. 
28. The train was an excursion, consisting of ten cars, 
and was ditched by a broken rall (according to report) 
and six cars went down the bank. One man was killed 
and nearly 40 injured, five or six seriously. 


A freight train was derailed on the Newport News & 
Miississippi Valley R. R., near Big Clifty, Ky., Jan. 28, 
and three men were killed. The accident occurred at a 
switch. 


A railway bridge accident at Peru, Ind., was noted, 
with report from the superintendent of the road, in our 
issue of Jan. 26, and we have since received the fol- 
lowing particulars from a correspondent: ‘The derail- 
ment occurred about 150 ft. south of bridge on a curve, 
the last car turning over on the approach just before 
entering bridge, from what I can learn. The car fell 
toward the west, the derailment being toward that side, 
which was the outside of curve. The end post, however, 
on the south end of bridge on east side has the ap- 
pearance of a severe blow—the plate and angles are 
broken and post bent almost double. The engine was 
about half its length on second span and was pulled 
back when bridge fell. From appearance the engine 
was on the track and when pulled back fell after bridge, 
landing on guard rail on west side. The 44 ft. of ap- 
proach had 14 ft. ties, with double guard rail. On the 
bridge the ties are 10 ft. long, 8x8 ins. spaced about 
13% ins. centers, with a single 8x 8-in. guard rail 14 
ins. from rail. The ties on approach (that is what re- 
mained of them) are marked by wheels about 6 ins. 


from rail at the farthest. No rerailing device was 
used."’ 


A reported trestle accident on the Iowa Central 
Ry. was noted in our issue of Jan. 26, but we learn 
from Mr. C, H. Eckert, General Manager, that there 
was not any failure of the trestle. The rear trucks of 
a passenger car left the track about 300 ft. west of the 
trestle, and when the car ran on to the trestle it went 
over the side of it. The trestié was not damaged in 
any way, more than a few broken ties. It was nothing 
more than a case of derailment at an unfortunate place, 
and, as yet, it has not been learned what caused the 
trucks to leave the track. The car was practically 
destroyed, and some six or seven passengers injured; 
two of them have since died. 


The roofs of some of the large buildings of the 
World’s Columbian Exposition have been damaged by 
snow, but the first reports are said to-have been very* 
mueh exaggerated. The weight of snow has had no 
effect on the trusses, but skylights and corrugated iron- 








work have been damaged by the weight and move- 
ment of the snow. The principal damage has been to 
the roofs of the Agricultural, Transportation and Manu 
factures buildings, but Mr. E. C. Shankland, Chief Bn 
gineer, is reported as stating that the latter can be re- 
paired for $5,000. The damage will be made good by 
the contractors. 


The proposed improvement of Buffalo Harbor, at an 
estimated cost of about $20,000,000, is still being ¢ner- 
getically pushed by the South Buffalo Dock & Harbor 
Co. The location of the improvement would be next 
to the Tift Farm property of the Lehigh Valley R. R. 
Co., and adjoining the docks of that company. The 
plan calls for about 2,000 ft. concrete breakwater, ex- 
tending out from Stony Point; a ship entrance, flanked 
by concrete walls; and four slips, each about 200 ft. 
wide, and running inland about 3,200 ft. The three 
~— between these slips would be each about 650 

. wide, and be covered by railway tracks, connecting 
a: the South Buffalo Terminal Co.'s tracks. 


The ship channel connecting Baltimore Harbor with 
deep water in Chesapeake Bay was completed within 
the last year, after 40 years of more or less continuous 
work. Baltimore now has a channel 18 miles long, 600 
ft. in width thrdughout and nowhere less than 27 ft 
deep at mean low tide. This channel has only three 
angles in it and is widened out at these angles. The 
Baltimore Board of Trade, in its last report, says that 
for the existing liberal and comprehensive scheme and 
the final consumation of this work ‘‘we owe a debt of 
lasting gratitude’ to Col. W. P. Craighill, Engineer 
Corps, U. 8. A., the engineer officer who practically 
planned and for years was in charge of the execution 
of this public work. The same report also gives great 
credit to Major N. H. Hutton, Engineer of the »Baltt- 
more Harbor Board, for his assistance in this im- 
portant improvement, 


In Mr. Whinery’s address on “Ethics for Engineers," 
published last week, the word ‘“‘personal’’ should read 
“professional,” near middie of middle column, page 75, 
making the sentence read: “Testify to alleged pro 


fessional facts which contradict each other.” 


The Chicago Drainage Commission opened bids on 
Jan. 25 for $3,000,000 worth of work on the main 
drainage channel. This work includes the removal of 
about 7,200,000 cu. yds. of earth and 95,000 cu. yds. 
of rock, the building of 30,000 ecu. yds, of. retaining 
wall, and the dredging of 1,800,000 cu. yds. of earth 
from the Illinois and Michigan Canal. The prices bid 


ruled lower than those paid for work now under con- 
tract. 


An association of road masters is in process of form- 
ation in Massachusetts, with. the object of holding 
meetings once a month for «the purpose of ‘reading 
papers on road work and comparing experiences. Mr. 
W. E. McClintock, M. Am. Soc. C. E., a member of 
the State Highway Commission, is the prime mover in 
this project. 


According to the last report of the Massachusetts 
Railroad Commission, the number of passengers carried 
on the street railways in that state exceeded the an- 
nual number carried on all the steam railways, for 
(1802, by 82,845,320. The total length of street rail- 
ways, including branches, double-tracks and sidings, 
on Sept. 30, 1802, was 814.36 miles. Of this total 
492.30 miles were operated by electric power, and the 
remainder by horse-power. As compared with the pre- 
vious year, this shows an increase of 203.28 miles 
operated by electric power, and a decrease of 63.05 
miles in lines equipped for horse-power only. All but 
one of the electric roads, the Milford & Hopedale 
storage system, use the trolley system. For the elec- 
tric roads the total number of miles run was 29,617.- 
975; the total passengers carried, 193,760,783; gross in- 
come, $9,817,537.35; gross expenses, $7,461,224.95. The 
average sum received for the conveyance of a passen- 
ger was 5.07 cts., and the average cost of carrying a 
passenger was 3.85 cts. On the 60 roads included in 
the report, there were 610 accidemts, of which 26 
were fatal. The West End, the largest system, was 
responsible for 300 of these accidents; and electric car 
accidents were 198 in all. On this line, 195 accidents 
occurred to passengers getting on or off the cars; 49 


to persons on the street, and 5 by collision with 
vehicles. 


Plans for a new dumping scow for garbage have been 
forwarded to Street Commissioner Brennan, of New 
York, by Com. George W. Mellville, Chief of . the 
Bureau of Steam Engineering, at the Navy Department. 
This scow would be 180 ft. long, 33 ft. beam, 9 ft. 
draft and 1,050 tons displacement. It is to be byllt of 
mild steel, propelled at an 8knot speed by a compound 
engine of 500 HP., and will carry a load of 500 tons 
of garbage. This latter will be carried on an inclined 
deck, with an angle of 30° and 100 ft. long, and dumped 
by means of hinged doors operated from a central pass- 
ageway. This boat could go to sea in any weather 
and to any desirable distance from shore, and she-could 
break. her way through the ice. Gam, Meira: 890-20 
financial interest whatever in this scow. 
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THE PHILADELPHIA & READING TERMI- 
NAL R. R. STATION, PHILADELPHIA, PA. 
It. 

(With inset.) 

In our issue of Jan. 12, 1893, we published de 
tails of the main arch trusses and other ironwork 
for the roof of the Philadelphia & Reading Termi- 
nal R. R. trainshed, just opened for traffic, 
at Philadelphia, Pa. We show in the accom- 
panying cuts and on our inset sheet this week com- 
plete details of the large horizontal wind truss at 
the Arch St. gable, and the general construction 
of the travelers used in erecting the roof arches. 

Horizontal Wind Truss.—Owing to the fact that 
the trainshed abuts against the head house at one 
end, a system of horizontal wind bracing was re- 
quired at but one end of the structure. The wind 
bracing at the head house end of the trainshed is, 
therefore, very simple, consisting of a system of 
lateral bracing between the first pair of arches 
connecting the end of each purlin with the oppo- 
site end of the one next above. A similar system 
of laterals was also used between the purlins cqn- 
necting the first pair of arches at the opposite end 
of the trainshed in addition to the heavy horizontal 
wind truss. The intermediate arches had laterals 
between the upper side truss and the first purlin 
only. The horizontal wind truss runs longitudi- 
naily across the first roof arch at the Arch St. 
gable, on a level with the elbows of the arch. In 
Fig. 1 are shown the dimensions and arrangement 
of the various members composing the truss. From 
this it will be seen that at the ends where it con- 
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nects with the arch it consists of a plate dia- 
phragm, which passes between the two trusses 
composing the arch and is fastened to the diag- 
onals of each. The truss proper consists of four 
chords connected by horizontal bracing and sus- 
pended from the roof arch by means of hangers. 
The two inner chords of the truss are parallel, 
while the two outer chords, starting from a con- 
junction with the inner chords at the ends, grad- 
ually curve outward toward the center of the 
truss. The truss is thus about 5 ft. wide at its 
ends, while at the center, it is about 16 ft. wide. 

The wind truss is supported by hangers suspended 
from the main roof arch. Each hanger is composed 
of a vertical truss, which is riveted to the lower 
chord of the roof arch and ‘earries at its bottom 
end a bracket which, in turn, is riveted to the 
chords of the wind truss. 

Shop Construction.—Aside from the design of a 
structure of the magnitude of the Philadelphia & 
Reading Terminal R. R. trainshed, many of the 
most interesting and difficult problems occur in the 
shop construction and erection. As will be remem- 
bered, the individual chords of each panel of the 
arch trusses were required to be bent to conform 
to the true curve of the arch. This, of course, 
necessitated unusual care in the shop construc- 
tion and assembling of the different members of the 
trusses. To do. this the outline and details of the 
truss were first laid out with chalk on the floor of 
the company’s template shop. The ironwork was 
made directly from the templates, the angles be- 
ing: bent-cold to conform to their respective tem- 
plates, while the web plates received their curva- 
ture while hot in the same manner as ship plates. 
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Each piece was then marked off by template and 
the rivet holes punched, after which it was marked 
with its respective number and place it was to oc- 


cupy. The next step was to assemble this mass 7 


of iron. 


One-half of the arch was first laid out on the 
floor of the shop with an engineer’s transit, 
and by the method of deflection angles. The prob- 
lem was nothing more or less than that of laying 
out a railway curve, except that greater accuracy 
was required in turning off small angles and meas- 
uring off chords of 7 or 8 ft. The instrument was 
first set up over a point in the head of an iron pin 
driven into the shop floor at the panel point op- 
posite the elbow of the arch. The angles were 
turned off and the chords measured, giving a point 
on the curve under each panel point. This was 
continued to a point half way around the curve, 
and then the angle was turned and the long chord 
measured, locating the center of.the pin at the 
ridge of the arch. The instrument was then set 
up over this point, and the panel points located in 
a reverse order until the point half way around 
the half arch was again reached. This point de- 
termined from the two stations checked within 
1-16 in. 

The panel points having thus -been determined, 
skids were placed about 8 ft. apart, and points on 
the curve of the chord marked off on them. Cast- 
ings with hard wood blocks fastened to their faces 
were then bolted fast to the skids so that the top 
chord of the truss could be clamped to ‘them, and 
the exact position of the whole line of the arch 


4,533; 35lbs ppd, 34.08 long 
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fully determined. The bottom chord pieces were 
then laid on the skids approximately in position and 
brought into their exact places by means of the 
diagonal members. After the whole half arch truss 
was thus laid out, the pin center was marked and 
all reaming done in position. Enough rivets were 
driven by hand to fasten the members of each sec- 
tion together, and then the sections were separated 
from each other, and the riveting on each completed 
by power. 

Erection.—The facilities for erection consisted 
briefly of a false work built up of wooden bents 
so as to act as a centering for the arch, and a 
traveler by which the iron sections were manipu- 
lated. The false work centering was carried on 
trucks, which ran on tracks parallel to the length 
of the trainshed. This permitted the movement of 
the centering from arch to arch. The traveler was 
provided with a movement at right angles to that 
of the centering by means of trucks running on a 
track laid on a platform carried by the trucks car- 
rying the centering. The structure was thus 
eapable of movement in two directions, al- 
lowing of the quick and convenient placing of the 
different members. The traveler was provided with 
an arm of sufficjent length to span two of the 
arches. The hoisting engines and a ballast of rails 
were placed at the base of the travelers to counter- 
balance the rotating effect produced by the over- 
hanging arm of the traveler. Details of the false 
work centering and the traveler are shown on the 
inset sheet. 

~ The method of operating the centering apd trav 
eler was as follows: The sections of the arch 
trusses were erected in pairs and braced together 
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as fast as erected. This was continued unti! the 
erown was reached, when the pin was driven con- 
necting the two half arches and completing th. 
whole arch of 259 ft. The purlins and jackrafters 
were then set in place. The time required t) 
move the false work was about 40 minutes. 

The contract for the ironwork and the erectio), 
of the trainshed was let to the Phoenix Bride. 
Co., of Phoenixville, Pa., and the details of the 
travelers and method of erection were designed by 
the company’s engineers. The station and train 
shed were designed by Wilson Bros. & Co., oi 
Philadelphia, Pa. 


HEAVY ROCK BLASTING. 


In quarrying stone for-the Westport harbor works, 
New Zealand, the charges used were carefully con 
sidered, says Mr. John Alexander Wilson, in « 
paper read before the Institution of Ciyil Engi- 
neers. The stone used was granite, gneiss and 
limestone, in large blocks. To obtain these cheaply 
large blasts were employed, and the rock varied 
from bedded and jointed gneiss to homogeneous 
masses of granite. On an average one pound of 
dynamite dislodged ten tons of stone, and the tota! 
amount of a charge was usually decided on this 
basis. The separate charges were proportioned iu 
the ratio of the cubes of their least resistance, and 
this L. R. was divided by 35 for dynamite, 36 for 
gelegnite, 43 for gelatine dynamite, 50 for blast- 
ing gelatine and 12 for blasting powder. 

Blasts containing three tons of explosives, and 
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FHILADELPHiA & READING TERMINAL R. R. TRAINSHED. 


akother of seven tons, were each failures, as they 
broke up the rock too much. It was found that 
charges of from 44 ton to 1% tons were the most 
useful, and this class of blasting hardly answers 
with a line of least resistance exceeding 40 ft. Be- 
yond that the elasticity of the rock along this 
line becomes so great for the resistance of the back- 
off which the charge works, and instead of throw- 
ing the front out, the explosion may merely de- 
velop an undulating motion radiating from the 
charge. 

The best results were obtained where the rock 
had one or more loose ends with a nearly vertical 
face; a strong toe at the quarry floor-level was 
usually first removed by hand blasting before firing 
the large shot. The length of the adit was made as 
nearly half the height overhead -as’ practicable; 
while the most even results were obtained if 15 
multiplied by the least resistance was adopted for 
the interval between the chambers, and even less 
with irregularly shaped blasts. 


A national harbor of refuge, authorized by Congress 
on July 13, 1892, is to be constructed at Point Judith, 
R. L, under the charge of Capt. Wm. H. Bixby, Corps 
of Engineers, U. 8S. Army, 
total estimated cost is $1,034,000, but only $66,000 
has as yet been appropriated, and 

and progress will be dependent upon 
tions. Ths Week ts Ne Gane to Gel betd a. 
stone breakwater. Bids are invited up to Feb. 24, 
the understanding that only the above named $66,000 
is now available. Each bid must be> eed by 
two responsible guarantors in the sum-of 812/00 et 
and the successful bidder must give a of $120, 
Work must commence not later than May 1, and 
continuous as the weather permits. 
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THE CROSBY TUBULAR IRON DERRICK. 

In the erection of large buildings and other struc- 
tures, derricks play a very important part, and 
for contractors who undertake work in various 
parts of the country, necessitating frequent ship- 
ment of plant, there are special advantages of 
durability and portability in the iron derricks 
which are now being used to some extent. The 
accompanying illustration represents the use of 
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R. R. and Central R. R. of New Jersey, during 
which two miles were made in 37 and 38 seconds, 
or at the rates of 97.3 and 94.7 miles per hour. 
We give below an abstract of a paper by Mr. 
Charles 8S. Churchill, Engineer of Maintenance of 
» Way of the Norfolk & Western R. R., read before 
the Engineers’ Club of Philadelphia, Dec. 3, deal- 
ing particularly with construction of roadbed and 
track for the operation of traffic at high speeds. 
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CROSBY TUBULAR IRON DERRICKS USED IN ERECTION OF COURT HCUS: AT SALT LAKE CITY, UTAH. 


the Crosby tubular iron derrick in the erection of 
the court house and county building at Salt Lake 
Wity. There are four derricks, arranged as shown 
on the small plan. Each derrick stands on a pedes- 
tal made of timber, which brings the foot of the 
derrick 40 ft. above the ground. The masts arc 
80 ft. long and the booms 75 ft., each derrick theve- 
fore handling all material within a circle of 150 ft., 
and the four derricks complctely covering the build- 
ing, which is 300 ft. long by 140 ft. wide. Being 
set upon these pedestals, the derricks will not be 
moved until the building, which is five stories high, 
is completed. The two lines operating the mast 
and boom pass through the foot of the derrick 
down through the pedestal or 40-ft. tower to the 
hoisting engine. The derricks can also be rigged 
so that the mast and boom are revolved by the 
engine, but this arrangement is not applied to the 
derricks in this particular work. These derricks 
are said to have repeatedly handled 5-ton loads 
with apparent ease. 

The Crosby tubular derrick, as used in the con- 
struction of the Central Presbyterian Church at 
Denver, Col., was illustrated in our issue of Nov. 
28, 1891, and the Norcross skeleton iron derrick, 
as used in the construction of the Equitable Build- 
ing, at Denver, Col., was illustrated in our issue of 
Aug. 22, 1891. The Crosby derricks used at Salt 
Lake City are readily taken apart and can be 
packed in a box car, the largest pieces being 20 ft. 
long, while the masts and booms of large timber 
derricks sometimes have to be loaded on two or 
three flat cars. The manufacturers test each 
boom and mast before shipment by supporting the 
ends while in a horizontal position, and loading the 
center with 3,000 Ibs., which is much in excess of 
the strains the members will be called upon to sus- 
tain in actual work. These patent derricks are 
made by the American Hoist & Derrick Co., of St. 
Paul, Minn., and were designed by Mr. Oliver 
Crosby, president of the company. 





TRACK FOR HIGH SPEEDS. 

The question of. high speeds on railways was 
discussed in our issues of Dec. 8 and 22, 1892, in 
connection with the fast run between Philadelphia 
and New York, over the Philadelphia & Reading 


He considers that the engines for such traffic will 
be considerably heavier than any now in service, 
but this does not seem to be substantiated by the 
evidence afforded by the fast trains noted in our 
issues above referred to. 


Grades.—A locomotive with power to run at a speed 
of 100 miles per hour on a level and straight track 
would be reduced by a grade of 20 ft. to the mile to a 
speed of 80 miles an hour, and more than 30 ft. grade 
would bring the speed down to that reached on our 
present trunk lines. Grades should, therefore, be fixed 
at 20 ft. per mile, with a possibility of 30 ft. per mile 
in exceptional cases. 


Curvature.—The addition of a 1° curve to a line adds 
resistance eyuivalent to a grade of 2 ft. per mile. and 
the resistance increases as the curves are sharpened. 
We cannot get along without curves, but they shouid 
be made as small as possible, and the grades reduced 
at the rate of .04% per degree of curve. Speed, how- 
ever, is very greatly limited by the sharpness of curves, 
which causes danger from centrifugal force to the body 
of the car, and loss of time with rough riding. A 5° 
curve probably causes 50% more wear to the rails than 
is produced on a tangent, and if a speed approaching 
100 miles per hour is to be maintained, curves should 
seldom be used sharper than 1°, and never sharper 
than 2°. 

Roadbed.—The adoption of slight grades and curva- 
ture will cause heavy work in constructing the road. 
Even now for high-speed service four tracks are neces- 
sary, and the line requiring a speed as great as 80 to 
100 miles per hour would furnish a large passenger and 
freight business, and the former must be kept on tracks 
separate from the latter. A four-track railway will then 
be necessary, the freight being handled on the outside 
tracks. Tracks should be spaced at least 13 ft. c. to c., 
with ditches outside at least 7 ft. from the edge of the 
rails. Slopes of cuts and fills should be 1% to 1, and 
all earth cuts thoroughly sodded. Rock cuts should be 
taken out at a slope of % to 1 and thoroughly cleared 
of loose material. Berm ditches should be provided at 
the top of all cuts. The roadbed under passenger tracks 
should be tile drained. The edge of the roadbed should 
be limited by a line 7 ft. from the: outer rail of the 
freight tracks. Box or arch culverts should be provided, 
laid in good cement, and of ample size to care for the 
watersheds. No road, highway or street should be 
crossed at grade, as it would be practically impossible 
to give the necessary warning, or to check the speed 
at each crossing. All of the right of way should be 


substantially fenced, the posts being not farther apart 
than 8 ft. 
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Bridges.—Drawbridges should be avoided by careful 
location. Grades should be arranged with a view to 
using stone arches wherever possible, and they are 
about as cheap as girder bridges to carry rolling loads, 
such as are now required. If stone arches are im- 
possible, plate girder bridges, with buckle plate floors, 
should be used up to a span of 100 ft., riveted trusses 
up to 120 ft. span, and pin connected trusses for greater 
spans, all with buckle plate floors. 

Ballast.—Broken limestone or trap should be used if 
possible, though sandstone or carefully selected slag 
will produce good track. The thickness of the ballast 
should not be less than 12 ins. under the tie at the 
center of each track, and the stone should be broken to 
pass through a 2% in. ring. 

Track.—The ties should be white oak, hewed, 7 x 7 Ins., 
and 8% ft. long. Not less than 2,800 ties should be 
used to the mile. For the necessarily heavier train, the 
track must be rigid but not inelastic. The rails should 
weigh 100 Ibs. per yd. with a good height and a 
wide base; for example, a rail 5% ins. high, with a 
3% ins. base and a head 2% ins. wide. Abott 25% of 
the accidents at present occurring are due to bad track, 
and at least 2% to the joints themselves. Mills are 
now able to produce rails in 60 ft. lengths, and an ex 
pansion of \4-in. is sufficient for such a rail, provided 
a secure joint is furnished. Smooth riding track will be 
secured by adopting the miter joint (technically known 
as the Sayre joint), the rail being cut at an angle of 
45°. This has been used on the Lehigh Valley R. R. 
for ten years past with great success. 

The form of splice is a matter of great importance. 
The fish-plate type is defective in principle, and will 
undoubtedly be displaced within a few years, even 
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Plan of Salt Lake City Court House, Showing Range 
of Derricks. 


with the present speeds. The rail should be supported 
at the joint from beneath, as well as at the head, and 
the joint should be as strong as the balance of the rail. 
Rail spikes form a very insecure fastening, and the 
interlocking bolt seems to be the simplest device for 
securing an effective and rigid contact of the rail with 
the ties. 

Only by combining all of the above requirements wili 
a comparatively smooth and safe riding track be pro- 
duced without undue resistance to trains. The rails 
must be truly level on tangents, and the outer rails on 
curves of 1° to 2° should be elevated 5 ins. above the 
inner rail, by raising the former and depressing the 
latter each half this amount. Across through-bridges 
the tracks should be protected by inside guard rails 7 
ins. from the main rail. Switches should be as few as 
possible, and the best pattern of point switch seems to 
be the most desirabfe. Spring rail frogs would be best 
from our present point of view, and should be of im- 
proved pattern, built on a %-in. plate, the wing rail hav- 
ing the spring near the end, with a lever to hold it in 
position, the top being beveled to prevent a possible 
forcing open of the wing rail by badly-worn engine 
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tires. Distant signals should be placed so that even at 
these high speeds a train could be stopped before reach- 
ing the switch. 

Protection of Track.—Tracks should be constantly 
patrolied, and an interlocking system of signals, perhaps 
preferably an electric one, will be found necessary for 
proper protection. The possible running of trains at 
such high speeds depends to a large extent upon the 
ability of engineers to provide proper protection. 
Whether speeds of 80 to 100 miles per hour will be 
secured or not in a few years, it is certain that the 
present tendency is to constantly introduce heavier 
locomotive and rolling stock, and to use high speeds. 
It is the engineer's duty, therefore, to make his recom- 
mendations and plans so that the road may be safe for 
such traffie, and only those roads that are built or im- 
proyed as above outlined will be able to meet these re- 
quirements. 

No existing road, at least in this country, fulfills them 
to-day, and speeds of 80 to 100 miles per hour could 
not how be used. Comparatively few of our trunk 
lines, from the nature of the country traversed, could 
be brought up to this condition, and it is improbable 
that a new four-track railway will be built especially 
for such high-speed service; hence portions of existing 
lines in suitable sections of the country must be re- 
garded as the only roads which may in time develop an 
inerease over present speeds. Such sections having 
been improved in grade and alinement, a locomotive 
capable of hauling a train on a straight and level track, 
at the rate of 100 miles per hour, may make, on a 
properly protected line, an average speed of from 70 to 
80 miles per hour. 
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FIG, 1. 


In the discussion of this paper at a later meeting 
of the club, Mr. John C. Trautwine said that he 
thought that when we came to regard 80 to 100 
wiles per hour as an everyday affair, our cars will 
be suspended from rather than supported by the 
rails, and that heavy trains will be replaced by 
single, light vehicles running at short intervals. 
In discussing more particularly the ordinary track 
for high speeds, as described in the paper. Mr. 
Trautwine made the following remarks: 

As to grades, it appears to me that if, in the future, 
we are to submit to the same variation of speed as 
now, no material change in grade will be required; 
for the matter of grades applies rather to uniformity 
of speed than to the speed itself. Again, if in order 
to maintain uniform a high rate of speed we improve 
the grades by lengthening the line, we may thus offset 
the advantage due to the gain in speed. As to 
curvature, so little is known respecting the relation 
between curvature and speed that we think it is only 
by guess-work that we can fix, in advance, the limit 
of curvature or the amount of superelevation re- 
quired for these high speeds. Certainly, however, as 
Mr. Churchill says, such speeds will demand a length- 
ening of radii. 

As to draw-bridges, it is difficult to see how these 
could, in all cases, be avoided, however careful the 
location. Here, too, a long detour may involve as 
great a delay as would be entailed by the draw. As to 
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cross-ties, I am surprised to find that Mr. Churchill 
specifies a quantity of wood per mile but little, if any, 
greater than that now in use, and this with a di- 
minished width of tie. As to rails, with curvature 
limited to 1° and 2°, as Mr. Churchill proposes, his 
100-Ib. rails might, perhaps, be found sufficiently heavy 
for the increased weights and speeds. Otherwise, 
since with a given radius the centrifugal force is pro- 
portional to the weight of the train and to the square 
of its speed, we would propose that so slight an advance 
upon present practice would be found insufficient. As 
to joints, it seems to me that the 4-in. opening pro- 
posed would give rise to severe pounding under the 
increased loads and speeds. Mr. Churchill makes no 
allusion to the question whether continuous rails are 
generally practicable. (See letter in another column.— 
Ed.). This question was discussed by the Institution 
of Civil Engineers and by the Franklin Institute, some 
40 years ago, and Mr. Gleaves’ experiment, near 
Lynchburg, and Mr. Moxham’s, recently described be- 
fore the American Street Railway Association, have 
brought the matter again to public notice. The rail 
joint submitted by Mr. Churchill with the present paper 
(Eng. News, Dec. 8, 1892) is, I think, at least gener- 
ally, similar to the one described by him a year or so 
ago. 





DESIGN FOR THE DULUTH SHIP 
CANAL TUNNEL. 

In our issue of Oct. 27, 1890, we published the 

general plans of a number of the more important 

of the competitive designs submitted for a bridge to 
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connect the main business portion of the city of 
Duluth, Minn., and the rapidly growing district on 
Minnesota Point, which are now separated by the 
ship canal, 250 ft. wide, running across the Point. 
As, however, the Federal government refused to 
allow the construction of a bridge the city recently 
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FIG. 2. 


advertised for designs for a tunnel under the canal, 
offering a prize of $1,000 for the best plan sub- 
mitted. The conditions of the competition required 
the tunnel to provide for railway and street rail- 
way tracks, a roadway and a footwalk, and stated 
that the principal features of the plans submitted, 
which would be considered above all others, would 
o 





be cheapness of construction, durability and adapta. 
bility to the location. Twenty-three designs were 
received and examined by the Board of Pubji. 
Works and its consulting engineer, Mr. Samue] (. 
Artingstall, of Chicago, and it was decided +, 
award the prize to the design submitted by \,. 
C. ©. Conklin, of Scranton, Pa., which was consid. 
ered to best comply with all the requirements, 4». 
to be eminently adapted to the location and the 
character of the ground. The general features of 
this design are shown in the accompanying cuts. 
which have been prepared from blue prints fur- 
nished us by Mr.-Conklin. It should be noted, 
however, that these plans will probably be some- 
what modified before the construction of the tunne, 
The most important of these modifications will »> 
the changing of the location of the footwalk, which 
is at one side of the tunnel in the original plan, to 
the center, between the railway tracks and th. 
roadway, as indicated by the broken lines in Fig. 
L., a very obvious improvement. 


The plans, as shown in the accompanying pro- 
file and cross section, provide for three separate 
passages under the canal with varying lengths of 
approaches. At the left (Fig. 1) will be the passage 
for the railway, 14 ft. 6 ins. wide and 18 ft. high 
,at the center,.and at the right that for the road- 
“way, 20 ft. wide and 14 ft. high. Between the 
roadway and railway will be the passage for the 


WHE DTH: 


Li 
Mi tephfps lip Ze 
(ihH4,424, 
GAL 


SAN 


XN 


AN y 
NAS} 
XY 


SECTION OF PROPOSED TUNNEL UNDER SHIP CANAL AT DULUTH, MINN.; C. C. Conklin, Designer. 


foot walk, 8 ft. wide and 9 ft. 8 ins. high. The 
various other dimensions are shown in the illustra- 
tion. The approach to the railway tunnel (Fig. 2), 
on the city side, is 1,565 ft. long, 630 ft. of which 
is an open cut, with a concrete base made with an 
invert underneath the track and forming the 


Park Point Side. 
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PROFILES OF TUNNEL UNDER SHIP CANAL, 


foundations for the conerete retaining walls, and 
935 ft. is closed. The grade of the track in the ap- 
proach will be 3.62%. The tunnel proper under the 
canal will be 250 ft. long, with a vertical curve of 
1° 7. On the Park Poiit side the closed ap- 
proach of the railway tunnel will be 1,410 ft. long, 
with a grade of 2.5%, and the cut 710fv. long, with 
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a grade of 3.03%.. The roadway tunnel, on the city 
side, will have an open cut, 305 ft. long, with a 
grade of 6.17%, and a closed approach 570 ft. 
jong, with a grade of 5.61%. The section under the 
canal will have a vertical curve of 2° 43’. On the 
Park Point side the elosed approach is 815 ft. long, 
with a 6.08% grade, and the open cut 285 ft. long, 
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contract price for the bridge complete, including 
grading the approaches and removing the old 
bridge, was $137,931. Excluding the plate girder 
span, this is $295 per lin. ft., and including the 
plate girder span about $275 per lin. ft. 

The Andrews St. bridge consists of six stone 
arches of 34.43 ft. span, and 9 ft. rise, and one 
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“R. P. 1.” the oldest college in the list. Of its 
738 graduates only 43.3% are reported as in engi- 
neering practice, while of the remaining 2,000 
graduates, 57.9% are so engaged. 

Moreover, the real number who have diverged 
from professional work is considerably greater 
than appears on the face of the returns, because of 
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COURT ST. STONE ARCH BRIDGE, ROCHESTER, N. Y.; J. Y. McClintock, Chief Engineer. 


with a 6.46% grade. The passage for the foot- 
walk will be only about 60 ft. longer than the 
width of the canal, and will connect at each ena 
with a shaft carrying a spiral stairway, by which 
the street level is reached. 

As will be seen from the illustrations, the tunnel 
is essentially a concrete structure, advantage being 
taken of the large amount of sand and gravel on 
the site. The approaches are to be constructed in 
an open trench, to be excavated from the surface, 
and the tunnel proper under the canal by means of 
a coffer-dam, only one-half of the cfnal being 
closed at a time. The foundations, sides and 
arches of all three tunnels are to be built of con- 
erete and lined with brick, 12 ins. thick, laid in 
cement in the closed approaches, and in concrete 
underneath the canal. At the outer lines of the 
foundations, rows of sheet piling 12 ft. long are to 
be driven, and the sand thoroughly rolled and 
packed, and the concrete laid on the sand, working 
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arch of 32.43 ft. span and 8 ft. rise, and is 60 ft. 
wide. The masonry, paving, ete., are practically 
the same as for the Court St. bridge. The con- 
tract price for the bridge was $72,537, or $254 per 
lin. ft. Detail prices of the different classes of 
work for both this bridge and the Court St. bridge 
will be found on another page. 





THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 
XL. 
The Subsequent Employments of Engineering 
-Graduates. 

The attractiveness of engineering as a profes- 
sion is greatly increased by the opportunities which 
it offers from diverging from the strict line of pro- 
fessional work into other and (generally) more lu- 
crative occupations for which engineering training 
and practice are an excellent preparation. This 
results from the fact that engineering is a practi- 


Grade 0W% 






ANDREWS ST, STONE ARCH BRIDGE. 


from the bottom up. The brick arches are to be 
laid on a timber centering. 

The costs of the various classes of work, as es- 
timated by the designer and by Mr. Artingstall, are 
as follows: 
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ke Oe 000 
Concrete, . . i 407,000 . 
ee ee eee 112,000 
Brickwork.... ... 45,000 
Coffer-dam. . ..... . 40,000 
SPOR. c:. 0 cxwinbaden bids <oe 5,000 3,000 
Sheathing and bracing.......... «+. 10,000 
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NEW STONE ARCH BRIDGES AT ROCHES- 


TER, N. Y. 

We show in the accompanying cuts the general 
plans of the two stone arch bridges to carry Court 
and Andrews Sts, over the Genesee River, at 
Rochester, N. Y., the contracts for which have 
just been let, as: noted elsewhere in this issue. 
Both of these bridges replace old structures, and 
were designed by Mr. J. Y. McClintock, City Sur- 
veyor, Rochester, N. Y., to whom we are indebted 
for the matter from which the illustrations were 
prepared. 7 

The Court St. bridge consists of eight stone arch 
spans and one plate girder span. Six of the arches 
have spans of 52 ft. each, and rises varying from 
13 ft. to 20 ft. 6 ins., the difference in rise provid- 
ing for the grade of the roadway; and the two 
other arches have spans of 30 ft. each. They are 
supported by masonry piers and abutments rest- 
ing on bedrock. The plate girder span is 80 ft. 
long. All the masonry of the piers and spandrel 
walls is to be first class. The spandrel backing 
will be of concrete and the spandrel filling of 
gravel carefully packed. The total width of the 
bridge is 64 ft., divided into a roadway 40 ft. wide, 
and two sidewalks each 12 ft. wide. The paving 
of the roadway will be Medina sandstone blocks 
laid on 6 ins. of concrete, and that of the side- 
walks 2 ins, of asphalt on 6 ins. of concrete. The 
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cal and creative profession, in broad distinction 
from the three older professions, medicine, law 
and theology, which, at most, are only negatively 
creative, in preventing the destruction which 
would otherwise result from men’s vices and follies. 
Accordingly, the trained physician or the theolo- 
gian is rather debarred by his training from suc- 
cess in any other calling than fitted for it. They 
rarely diverge from the strict line of professional 
work after once entering pon it, and almost never 
with success. The law is more fortunate, since 
many lawyers do become fitted for highly responsi- 
ble positions at the head of certain kinds of large 
corporations, while they almost monopolize the po- 
litical field. But still, it remains true that, if 
those who merely enter law as a stepping stone to 
political life be excepted, the number of those who 
abandon the law for other occupations with success 
is but a trifling percentage of the whole, though the 
exceptions are often striking and important. 

But in engineering it is rather the rule than the 
exception for the successful mer to be finally tempt- 
ed out of strictly professional work to become man- 
aging officers of public or private corporations, 
contractors, or founders of industrial enterprises. 
No statistics gathered now or for many years to 
come can adequately represent this tendency, for 
the reason that most of our engineering schools are 
so young that they have had very few graduates 
of more than 20 years’ standing, and it is only 
after long professional practice, as a rule, that 
the opportunities we have spoken of come to en- 
gineers. 

Nevertheless, the following statistics (Table 
XXXV.) for 19 different colleges, covering 2,738 
different graduates, most of them of very recent 
date, are significant in this respect. They show 
that only 54% of these graduates were adhering 
strictly to professional work in 1890, whereas 
16.5% were engaged in three other specified occu- 
pations, and 29.5% were engaged in “other” oecu- 
pations, for the most part of a similar nature. 

To show how greatly the age of the graduates 
affects this position, more than one-quarter of 
the graduates are from a single institution, the 


a fact which speaks well for the profession, that 
men are reluctant to confess that they have left 
it after they have done so partially or wholly. 
They still cling to the title of engineer and report 
themselves as such so long as they can retain any 
shadow of title for doing so, after their principal 
and supporting occupation has become that of man- 





ager, manufacturer, contractor or builder, real- 
estate operator, etc., ete. 
Table XXXV. 
-Pre ent Occupation of Graduates~ 
of 19 Engineering Schools, 

Inengi- Rail Man All 

z ne'ring way agers Con other 

Names of Institu- prac- offi of trac’ occupa 
tution. tice. cers. works, tors. tions, 
Rens, Pol. Inst... .. 320 53 37 3 323 
Mass. Inst. Tech.. 280 65 ay 5 125 
Cornell Univ....... 192 56 46 32 2 
Lawr'e. Se., Harv. 40 5 ll ww 48 
Thay. Sch’! (Dart.). 36 7 > 1 6 
Wash. U., St. Lo’is. 65 3 . 2 20 
Dalen Pan. ...cvi. 106 “ 1 bee 44 
Rose Pol. Inst..... 25 ts 1 ae 20 
Union Univ 125 8 10 1 oo 
Pe MR acxescaes 90 ‘ ; 10 
CPE, 00 ns. anes 87 17 
Univ., Minn........ 26 ee 3 ee 6 
Univ., lowa.... ... 30 he Ls tie ll 
Tens iucees 45 6 8 7 4 
Fa is ac oon 46 3 ‘ 35 
Swarthmore Col... 23 1 5 ‘ 28 
Cornell Col., Ia.... 16 4 ; a 2% 
po Se See 6 a6 2 4 
Mich., Agri. Col... 10 2 6 
WE aaskcde save 1,478 200 193 61 806 
Wa Gidayeaandeas 54.0 78 7.0 2.2 29.5 


The time has not seemed ripe for attempting to 
gather any complete statistics on this head; there 
will be difficulties in ever doing so. But it is one 
of the important factors which must be considered 
by every young man when choosing his profes- 
sion, because the openings of this kind for techuni- 
cally trained engineers have been for years in- 
creasing, and will for years continue to increase. 
Moreover, there is no use disguising the fact that 
it will even have a tendency to keep down the 
ruling rates of compensation in strictly profes- 
sional practice; because it is inevitable that, in 
the lottery of life, those professions which offer 
most prizes will be most chosen, and the rates of 
compensation in all ranks below the top of every 
profession will inevitably be determined by the 
number of men seeking positions at the top. This 
is especially true if a profession offers, as does 
engineering, specially tempting ‘baits to those just 
entering upon it. No other profession known to 
man offers such easy, abundant and well paid em- 
ployment to the young graduate and young prac- 
titioner as does engineering. Hence it is espe- 
cially attractive to many poor young men, and 
after they are once in, it is hard for them to 
change their plans of life. They tend to stick to it 
in spite of discouragements. 


Value of Plant and Buildings of 
Schools. 


We have tolerably full, yet far from complete, 
reports on this head. We have determined to give 
none of it in these articles; for the simple reason 
that we think it would be in too many cases, and 
for a variety of reasons, misleading information. 
The increase is rapid at all our leading engineer- 
ing schools, and all but three or four are still de- 
ficient in this respect. It is more than pardonable 
that they should be so, for engineering education is 
enormously expensive in the way of plant, com- 
pared with any other kind of instruction what- 
ever, and most of our schools are still so young 
that they have not had time to accumulate all the 
plant which they really should have. The rela- 
tive value of such plant for educational purposes, 
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moreover, is rather as the cube root of the sum in- 
vested in it than in direct ratio therewith; i. e., it re- 
quires fully eight times as great cost of experi- 
mental and laboratory plant to double the value 
of the instruction given from it. ‘Every good engi- 
neering school must and will have the best that 
can be had, nevertheless, for it is a still smaller 
difference in weight of acquirements, in most 
eases, which makes the difference between the 
successful and the unsuccessful man; but the 
temporary deficiencies of any school should not be 
held up against it. 

The descriptive portion of these articles is now 
concluded. It remains only to give, in a concluding 
article, somewhat of a summary of the conclusions 
which this investigation seems to indicate in 
respect to our engineering schools. 


A number of colleges have sent us marked copies 
of their catalogues, calling attention to certain 
changes which they have asked to have embodied 
in the reprint of these articles. From these and 
other signs we judge that this is a period of very 
rapid change in engineering schools. It will, as a 
rule, be impossible for us to accede to these re- 
quests, however, first, because we have studiously 
refrained from trusting to our understanding of 
catalogues, preferring to obtain the information di- 
rect in the form in which it was to be used, and 
secondly, because we cannot give the time to it. 

Tufts College makes a change this year from a 
three-year to a four-year course. We cannot 
doubt that the few remaining three-year 
colleges will soon adopt the same course, or be left 
in a very lonely position. Tufts has also changed 
its degrees to B. C. E. and B. E. E. It has no 
purely mechanical course. Its year, if we have 
counted it correctly, consists of 37 weeks, with 15 
weeks of vacation in all. 

The Worcester Polytechnic School will also 
lengthen all its engineering courses this year from 
3Y, to 4 years. These two changes leave Yale al- 
most alone in its three-year course, starting from 
the usual requirements for admission. 

Vanderbilt University, we regret to say, has not 
been duly represented in these columns, and it is 
alleged by our fault, inasmuch as it is alleged that 
full information was sent us on the blanks first 
sent out. We have no such blanks, and no evi- 
dence that we ever received any. We the more 
regret this omission because this university enjoys 
and deserves an honorable place in the list of our en- 
gineering schools, beth for its actual achievements 
and its promise of further advance. 

Cornell University will, on and after June, 1894, 
demand at entrance another full year of mathe- 
matical works, so that it may start in with cal- 
culus in the freshman year and put applied me- 
chanies into the sophomore year. This change is in 
the direction in which many colleges are moving, 
and all should move as fast as circumstances per- 
mit, but few have, as yet, gone quite as far as 
this, 

The Stevens Institute, which has a full 40-week 
year, furnishes us with the following result of a 
canvass of their present senior and junior class, as 
to the number who obtain paid vacation work: 


Juniors. Seniors. 

DORE 56 6 cave tos kee soe Tha es ewees 2 2 

OS Sea are aera 3 . 

Machine shop work.................5 6 5 

DRO O i o5 6's was. 6.6 ge CORKS Ae aOs 7 © 
Carpenter work.......... ” euint-k Waaceem 2 
Daily paper reporting................ 1 

ORAL. (4. 6 a::000cdksalaadameaen seeks 21 7 


The size of the respective classes is not stated, 
but the graduating class of late has been about 40. 
From this it would appear that a large part of the 
students, possibly all those who have any pecuniary 
need for empioyment, are able to secure it in spite 
of the short vacations of the school, and with hard- 
ly an exception in lines giving them profitable ex- 
perience. 


THE DELANO RAIL JOINT; CHICAGO, 
BURLINGTON & QUINCY R. R. 

While a certain degree of unanimity has been 
arrived at in regard to the form of rail sections, 
there is still a very wide diversity of opinion as to 
the best form of rail joint, and new devices are 
constantly being added to the large number of 
joints already in service. Some important roads 
still use suspended angle-bar joints, while others 


use three-tie joints, with long angle bars, the 
middle tie supporting the ends of the rail, but there 
appears to be a growing opinion in favor of 
some form of bridge joint, supporting the base 
of the rail for some distance back from the end, 
and distributing the weight over the joint ties. In 
some cases, however, while a base support is given 
to the rail ends, this support is not extended over 
the joint ties, but limited to the space between 
them. The Fisher joint is one of the best known 
forms of bridge joint, but Mr. Fisher considers the 
base support sufficient, and does not approve of 
supporting the rail by the under side of the head 
as is done by the use of splice bars. We illustrate 
this week a form of joint combining a bridge plate 
and splice bars, which was designed by Mr. IF’. A. 
Delano, Superintendent of Freight Terminals of the 
Chicago, Burlington & Quincy R. R., who is weil 
known in connection with matters relating to rails 
and track generally. The joint is shown as applied 
to Mr. Delano’s 85-Ib. rail section, and is reported 
as having given entire satisfaction after almost 
two years’ service. In general principle the joint 
somewhat resembles the “triple-fish” joint illus- 
trated in our issue of Aug. 25, 1892, but has the 
usual splice bar bearing under the head of the 
rail, and two single base bolts instead of the three 
U-bolts of the “triple-fish” joint, while the latter 
has no bridge resting upon the ties. Mr. Delano 


writes as follows respecting his joint: 
I note in your issue of Dec. 1, 1892, that there was 


recently a meeting at Chattanooga of the Roadmasters’ 
Association of America, at which the Committee on Rail 
Joints made an important report of progress regarding 
its investigations. [ ain glad to note that there seems 
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to be a strong disposition to recommend a joint which 
will give the rail support from beneath in addition to 
a simple support under the head. This to my mind 
indicates a decided advance, for at the Roadmasters’ 
convention at Denver in September, 1889, a similar com- 
mittee reported in favor of a long angle-bar three-tie 
joint. At that meeting Mr. I. Burnett, who was then 
vice-president of the association, read a letter I had 
written to him under date of Sept. 4, 1889, bearing on 
the subject of the requirements of a perfect rail joint 
(Eng. News., Dec. 28, 1889). In that letter I described 
a joint which has since then been manufactured and 
put into experimental use on the Chicago, Burlington 
& Quincy R. R., and this joint has thus far given such 
entire satisfaction that I think the engineering profes- 
sion may be interested to know more of it. Some of 
the track laid with this joint was laid with joints op- 
posite, while some of it was laid with broken or 
alternate joints with short 5-in. angle-bars in the center 
of the rail opposite the joint, acting as an additional 
anchorage for the rail. This track of 85-lb. rail thus 
laid is really a fine specimen of good and substantial 
track, and I think I may safely say that all who have 
had anything to do with the joint think it at least 
fully as good as any joint before tried, while some are 
willing to say much more. The joint certainly has the 
merits of simplicity and a by no means excessive 
first cost. In fact the joints were bought in a compara- 
tively small quantity for $1.30 per joint complete, which 
is decidedly less than is paid for 40 to 48 in. angle-bar 
joints. The fact that this joint has given such good 


satisfaction may be fairly considered as due to its 
having been designed to meet the requirements of t)\. 
perfect rail joint, and these requirements were yery 
clearly explained in an editorial article in your issue .7 
Dec. 28, 1889, on page 605. So far as I know, this 
joint has not been tried on other roads, but any on. 
desiring to try it is welcome to do so, and I should }). 
pleased to hear of the results of experiments with {; 


The following is an extract from Mr. Delano’. 
letter to Mr. I. Burnett, Vice-President of th. 
Roadmaster’s Association of America, written 
Sept. 4, 1889, and above referred to, in which hi 
concisely presents his views upon the point i), 
question: 


Balancing all these considerations, I am inclined ,,, 
think that the perfect joint has yet to be devised, and 
it is not certain that anything had been produced t, 
excel the angle bar in certain forms. For light rail 
ways, such as a greater portion of the mleage ecjve - 
ing the prairie country; I am inclined to th'nk 
that the angle-bar joint will be alawys used: and 
the kind I should favor is the shortest fon-- 
bolt angle bar that can be used to cover 
three ties, huddling the ties at the joint as close 
as is possible for good tamping, on the principle thai 
the joint cannot be held up, no matter how good th. 
fastening, unless the foundation is there to hold it. 
In connection with this I may say that I have recently 
recommended the use of a 32-in. splice bar, with four 
bolts, to be used as a three-tie joint, sett'ng th- 
shoulder ties 15 to 16 ins. c. to ec. from the jont 
tie. On sirf&le track this sort of joint should be laid 
broken jointed, but on double track square jointed, 
unless the ballast is extra good, or a short pice of 
angle bar is bolted in the center of the rail to preve it 
the skewing around of the ties. From what has gone 
before it will not be supposed that I consider such » 
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joint perfection, but rather that it is suggested as 
possibly the best kind of joint for light rail and cheap 
lines doing a light traffic at starvation rates. 

For main line use where the traffic is heavy, I think 
that the angle bar joint will have to be either dis- 
placed altogether or reinforced in some way. If the 
tail is not to be held up by its “shoulders,” it must 
be by placing the support under the broad, flat base: 
yet, as soon as we do this we meet the difficulty cf 
making the device very unhandy and cumbersome. 
Many joints have been produced, some of which show 
great ingenuity, but the best of these have not been 
tested long enough to demonstrate their value. Besides 
this, as rail joints are now being invented at a rate 
which is truly astonishing, and possibly never eclipsed, 
except by automatic car coupler devices, there is hope 
that the key note will be struck sooner or later. I ani 
watching experiments on some of these joints which 
have seemed to give promise of success with a good deal 
of interest, but if bad comes to worse, and nothing 
else is found, I shall be disposed to try a combination 
of the two principles, the angle bar and the base plate. 
For example, use a rolled plate, seven to eight inches 
wide, covering two ties, flat on the bottom and re- 
cessed on the top with a shallow channel, which shall 
just admit the base of the rail, then in add‘tion to 
this, use a short 12-in. two-hole angle bar with broad 
flange which will permit one short bolt on ach side 
(staggered in relation to the rails) to be ‘put to fasten 
it and the base plate through its thickened edges. 

I should not be to 
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promise as this adopted after a few years of trying 


patented devices. The fault of the angle bars, more: 


particularly in the suspended joint, lies in the fact that 
they need constant and unceasing attention to give 
good service. If for any cause the joints get low and 
are left so, the angle bar becomes nicked or bent, and 
after that no amount of attention will make it a 
perfect joint. It is then that the usefulness of the 
joint tie, in the supported joint, or of the subp‘ate, in 
the joint I have described, is evident. So long as the 
ends of the rails are supported a low joint can al- 
ways be brought back to surface, if not by raising the 
joint ties, then by lowering the ties in the body of the 
“a advantage in combining the two principles will 
be found especially important in laying track. Tne 
rail can be laid with the angle bar, and subs queatly 
the sub-plates can be put in. At the same time, the 
angle bar is too short to interfere much with the ex- 
pansion and contraction, yet the distance apart that 
the rails can run is limited. The base plate woud 
last practically forever (possibly requiring straighten- 
ing if it became bent), so that due allowance for this 
fact should be made when comparing the first cost 
with that of angle bars alone, which, of course, do not 
last a great length of time; in fact, deteriorate rather 
rapidly. 

One improvement in Mr. Delano’s joint, which 
suggests itself on examination of the drawings, 
is that of adding a stiffening rib on the under side 
of the bridge plate, so as to prevent any possibility 
of its being bent under heavy traffic. Mr. Delano 
is probably right that the angle-bar joint will con- 
tinue to be the standard pattern for roads with 
comparatively light track and light traffic, and, 
as already stated, there is a very wide diversity of 
opinion as to the best form of joints for roads with 
heavy track and heavy traffic. 


TWENTY YEARS OF PROGRESS IN THE 
MANUFACTURE OF IRON AND STEEL IN 
THE UNITED STATHS—1870-90. 


A summary of the progress made in developing 
the iron and steel industries of the United States, 
for the 20 years 1870-1890, is published by the 
This summary is the 


Department of the Interior. 





largest importer of iron ore, as is shown below, in 
comparison with other countries: 


Great Germany and United 
Britain, Luxemburg, France, States, 
tons. tons. tons. tons. 
1887... 3,765,788 1,036,217 1,154,405 1,194,301 
1888..... 3,562,071 1,163,373 1,310,605 ......... 
1889..... 4,031,265 1,234,789 1,545,363 
1800..... 4,471,700 1,522,501 1,610,244 1,246,830 
1891..... 3,180,543 1,408,025 1,437,527 ......... 


The imports into the United States for these 
five years have been less than for any of the other 
countries, and from 1879 to 1891, inclusive, the 
average per year is 719,500 tons. The years of 
largest importations were 1886 (1,039,433 tons), and 
1887 and 1890 given in the above table. In no 
year prior to 1879 did the imports amount to 
100,000 tons. 

From the .above tables it is evident that the 
United States is the greatest producer of iron ore 
in the world, and is, as a consequence, more in- 
dependent of foreign sources of iron ore than any 
other leading iron-making country. To this it may 
be added that new iron ore fields in this country 
are being constantly discovered and developed, 
and the supply for the future promises to be practi- 
eally inexhaustible. There is, however, a scarcity 
of Bessemer ores on the Atlantic coast, and the im- 
ports are chiefly to supply this want. The Pacific 
coast is wanting in all iron ores. 

As showing this rapid development of new fields, 
the Marquette, Menominee, Gogebic and Vermillion 
districts may be mentioned. The first experimental 
shipment of ore from the Marquette district of 
this Lake Superior region was made in 1850; but 
in 1872 the total shipment of ore from this sec- 
tion, including shipments to local furnaces, aggre- 
gated only 900,901 tons. In 1890, the year of 
largest production, the shipments aggregated 
9,012,379 tons, or ten times the total for 1892. 
In the 20 years, 1872-1891, the shipments aggre- 
gated 59,617,497 tons, while the total for all pre- 
ceding years amounted to only 4,598,818 tons. 
The several ore fields in the Lake Superior re- 
gion were opened in the years named below with 
the first ore shipment given; compared with their 








work of Mr. James M. Swank, the General Man- 
‘ager of the American Iron and Steel Association, 
an organization that has for its purpose the re- 
cording of all matters pertaining to these indus- 
tries. The record here presented is phenomenal, 
us the bare figures which follow will make plain: 

Taking iron ore first, we can construct from 
this report the following comparative table of late 


productions in tons in the chief ore-producing 
countries: 


Great and 
Dultelititetes. Deitel. Lenmailoie’ feats. 


We ee MEME Ube sitae® unttalest nite<s< 
1890 20 seas tune ia ab is Ged othe ees 
10. .<.. se 767 11,406,132 5,788,743 
1988i2 505% 12301298 12 717 6a Shean eae 


France, in 1887, produced only 2,579,465 tons. 
- Of all iron-making countries Great Britain is the 
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output in 1890, they show the following develop- 
ment: ; 


First ship- 1890 ship- 

Opened. ment, tons. ment, tons. 

Menominee. . . ....... 1877 10,405 2,289,017 
re ose Jom 1,022 2,845,171 
Marquette. . . . ,....-- 1850 KReeeF 2,907,927 
Re | ee Perr err rrer erie Te 9,012,379 


This grand total is 56% of the total production of 
iron ore in the United States for that year. The 
next most productive ore district in the United 
States is also one of the oldest in its working. This 
is the Cornwall ore district of Pennsylvania, oper- 
ated since 1740. From that year to the close of 
1891 these mines have furnished 11,514,995 tons 
of ore, of which 7,600,221 tons were mined be- 
tween 1872-1891, inclusive. ; 

The production of pig iron in the United States 











and Great Britain in the years 1872-1891 is com- 
pared in the following table: 


Great United 

Britain, States, 
Years gross tons. gross tons. 
Par hak 4 he nbn os CCC ee wes 6,741,929 2,546,713 
owns eohe6sceee cece coeuene 6,506,451 2,560,963 
° hans .. 5,991,408 2,401,262 
. 6,365,462 2,023,733 
6,555,997 1,868,961 
6,608,664 - 2,066,504 
6,381,051 2,301,215 
5,995,337 2,741,858 
7,749,233 3,835,191 
8,144,449 4,144,254 
8,586,680 4,623,323 
8,529,300 4.505.510 
7,891,727 4,007 S68 
7,415,400 4,044,526 
7,000,754 5,683,329 
7,509,518 6,417,148 
7.998, 969 6,489, 738 
8,322,824 7,608,642 
7,004,214 9,202,703 
Bc 4d dco vccbavccetesesevese 7,406,064 8,279,870 
Fe ceased Sedecseervcescee seccsccs 9,157,000 


This table shows that while 20 years ago the 
pig-iron output of the United States was only a 
little more than one-third of that of Great Britain, 
it has in this period steadily and rapidly grown, 
until this country is now the largest producer of 
vig iron in the world. Previous to 1887 the sta- 
tistics of the production of Bessemer pig iron were 
not preserved, but in that year the production was 
3,220,517 net tons, and the total production was 
7,187,206 tons. In 1890 the production was 4,583,- 
424 tons, and the total production was 10,307,028 
tons. The production of spiegeleisen and ferro- 
manganese has grown from 4,561 tons in 1872 to 
143,098 tons in 1891. 

The manufacture of steel of all kinds has also 
made wonderful strides in the United States in 
these 20 years. In 1860 we made 11,838 gross 
tons of steel; and after falling off slightly in 
1863-64, the industry steadily advanced until it 
reached a maximum of 4,277,071 tons in 1890. The 
output for 1891 was but little less, being 3,904,240 
tons. Bessemer steel first appears in these totals 
in 1867, with 2,679 tons of ingots; and open-hearth 
steel first appears in 1869, with 893 tons of ingots. 
In the period 1872-1891 the output of Bessemer 
steel advanced from 120,108 tons to 3,637,107 tons 
in 1891; the make of open-hearth steel advanced 
from 3,000 tons in 1872 to 649,323 tons in 1891, 
and the totals of all kinds of steel increased from 
160,108 tons in 1872 to 4,372,749 net tons in 1891. 
Until 1883 Great Britain was the leading steel-mak- 
ing country of the world; but in that year the 
United States took the lead with 2,562,503 gross 
tons, as compared with 2,344,670 gross tons for 
England. In 1880-1889 we fost this lead, only to 
gain it again in 1890 and 1891. The following 
table is very interesting as comparing, in gross 
tons, the manufacture cf Bessemer steel ingots 
and steel rails in Great Britain and the United 
States: 


United States, Great Britain, 


gross tons, gross tons, 
Year. ingots. rails. ingots. rails. 
Uae 500,504 385, 750,000 508,400 
1878... .....60- 653,773 491,427 807,527 622,390 
Wisin -adea we 829,439 834,511 520,231 
1,044,382 732,910 
1,441,719 1,023,740 
1,673,649 1,235,785 
1,553,380 1,007,174 
1,290,676 784, 
1,304,127 706,553 
1,570,520 730,343 
2,089,403 1,021,847 
2,032,794 979,083 
2,143,791 943,048 
2,014,843 1,019,606 


It will be seen from the above that the United 
States passed Great Britain in the production of 
Bessemer steel ingots in 1880, and since 1884 has 
steadily retained the lead. The United States 
has made more steel rails than England since 1879. 
Great Britain is, however, still far ahead in the 
make of open-hearth steel, the comparative out- 
puts for 1891 being 1,514,538 gross tons, as com- 
pared with 579,753 gross tons for the United 
States. It is of interest in this connection to state 
that in 1872 the United States reached the maxi- 
mum output of iron rails with 905,930 tons; in 
1891 only 9,229 tons of iron rails were made. 

This phenomenal growth in the steel rail indus- 
try is explained by the equally phenomenal growth 
of railways in the United States within the period 
named. In 1890 alone 110,358 tons of street rails 
were made for the 9,662 miles of street railways 
then in the United States. The mileage of steam 
railway track has increased from 115,647 miles, in 
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1880, to 214,687 miles in 1891, and the percentage 
of steel to iron rails used for this purpose has in- 
creased from 29.1% in 1880 to 81.5% in 1891. 
In the latter year there were still 39,756 miles of 
iron rails in use. The weight of rails in these 20 
years has grown from 56 Ibs. per yd. to 100 Ibs. 
The average weight of all rails of 50 Ibs. and up- 
wards made by the Illinois Steel Co. in 1892 (to 
Oct. 1) was 68.1 lbs. per yd. As a historical fact 
worth preserving, it may be mentioned that the 
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FIG, 1, 


Pennsylvania R. R. Co., as long ago as 1858, or- 
dered and laid down on its mountain division a 
large quantity of rails weighing 83 lbs. per yd. 
The experiment was not then regarded as sufficient- 
ly successful to warrant a continuation of the use of 
this heavy rail. 

The nail industry also shows phenomenal growth 
in. these 20 years. Taking first the iron and steel 
eut nails and excluding wire nails, we have the 
following exhibited in kegs of 100 lbs: In 1872 the 
output was 4,065,322 kegs. This output rose grad- 
ually to 5,011,021 kegs in 1879; to 6,147,097 kegs 
in 1882, and 7,762,737 kegs in 1883. The highest 
point was reached for this class of nails in 1886, 
with 8,160,973 kegs, and after that the product 
regularly fell to 5,002,176 kegs, in 1891, under com- 
petition with wire nails. Until 1888 all cut nails 
were made of iron, but in that year nails of Besse- 
mer steel and combined iron and steel came into 
the market. In 1891 about three-fourths of the 
total product of cut nails were made of steel. 

The first wire nails made in this country were 
manufactured in 1851-2, in New York, by William 
Hassell. They were small in size, made of iron 
and brass wire and chiefly used by upholsterers. 
The wire nail, as a substitute for cut nails, came 
into notice in 1883-84, and the American Wire 
Nail Co., of Anderson, Ind,, was the first com- 
pany to put this class of nails on the market. This 
company really dated from 1871, when a few 
German residents of Covington, Ky., imported three 
German wire-nail machines. In 1886 the manufac- 
ture of wire nails amounted to about 600,000 kegs 
of 100 Ibs. each, made by 27 wire nail works. In 
1887 the product reached 1,250,000 kegs; in 1888, 
1,500,000 kegs; in 1890, 3,135,911 kegs, and in 
1891, 4,114,385 kegs; nearly all these wire nails 
being made of steel. We understand that a new 
wire nail machine is being brought out which makes 
20 or more nails, where the older machines made 
one, and is practically noiseless in operation. The 
promoters claim that in the near future steel wire 
nails will cost very little more than the metal of 
which they are made. 

During the last 20 years iron and steel have en- 
tered more and more into buildings of all kinds and 
into bridges, and while the statistics are lacking 
for the quantity so used, it is a constantly and 
rapidly increasing figure. 

In iron and steel shipbuilding, excluding war- 
ships, the increase since 1872 has not been so rapid 
as we would wish; but where we built only 20 ves- 
sels of an aggregate tonnage of 12,766 tons, in 
1872, in 1891, we built 76 vessels of 105,618 total 
tonnage. In the interval 1872-92 we built 695 iron 


and steel vessels, of which 679 were steam vessels. 
For our new navy we have now built; or-have- 





under contract, since 1883, 40 vessels of an aggre- 
gate tonnage of 155,820 tons, and have expended 
upon these ships nearly $70,000,000. 

With the increase in production of iron and steel 
in the United States since 1872, the average annual 
price has steadily fallen, as is shown in the follow- 
ing table for five leading iron and steel products, 
compiled from the records of the American Iron 
and Steel Association. These prices are yearly 
averages of monthly quotations per gross ton at 
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Pennsylvania mills for all except cut nails, which 
are wholesale at Philadelphia: 


No 1, 
anthracite Best Cut 
foundry refined nails 
ig bar Iron Steel pet 
st, S88 $ULO3 $8543 $112.00 $5.48 
86.43 76.67 120.50 4.90 
67.95 58.75 94.25 3.99 
60.85 47.75 68.75 3.42 
52.08 41.25 59.25 2.98 
45.55 35.25 45.50 2.57 
44.24 83.75 42.25 2.31 
51.85 41.25 48.25 2.69 
60.38 49.25 67.50 3.68 
58.05 47.13 61.13 3.08 
61.41 45.50 48.50 3.47 
50.30 37.75 3.06 
44.65 80.75 . 2.39 
40.32 28.50 2.33 
43.12 34.50 2.27 
. 49.37 37.08 2.30 
8. 44.99 29.83 2.03 
ia 7. 43.40 29.25 2.00 
SO Acts see ee 45.92 81.75 2.00 
BOGE is <a 17.52 42.56 ‘ 29.92 1.86 


The compiler of the above table does not note 
whether these prices are all on the gold basis or 
not; but as they are given as averages of monthly 
market quotations, it is probable that the prices are 
in the currency of the years given. In this connec- 
tion, it is as well to state that in 1872 gold was at 
12% premium; in 1873 it was 13%; in 1874, 12%; 
in 1875, 14%; in 1876, 10%; in 1877, 5%, and in 
1878, 2%. Specie payment was resumed in that 
year, and all market prices after that were on a 
gold basis. 

In closing this review of 20 years’ progress, it 
is evident that the United States is the first of all 
iron and steel manufacturing countries in the 
world. According to statistics of 1890, for all 
countries, the United States produced 28.1% of all 
the iron ore, and 27.8% of all the coal mined, and 
manufactured 33.9% of all the pig iron, and 34.7% 
of the total world’s output of steel. 


NEBW YORK BULKHEAD CONSTRUCTION. 

From the last report of Mr. George S. Greene, Jr., 
Engineer in Chief of the New York Dock Depart- 
ment, are taken the drawings here given showing 
the new plan adopted for constructing bulkhéad 
walls along the river fronts.. ; 


The plan followed was that shown in the cuts. 


Generally described, the site was dredged to a 
depth of 16 ft. below megn low tide, and for a 
width of about 19 ft., and on a slope of from 16 
to 20 ft. below mean low tide for about 20 ft. from 
the front of the toe of the base block. The soft 
mud was dredged down in the rear of the wall as 
far as the rip-rap embankment extends. The piles 
were then driven in transverse rows of six, 3 ft. 
apart longitrdinally on centers, except in the front 
row, where the piles were 1% ft. apart, ‘c.:toc. 


Transversely the piles were spaced -ae: félléws, 


commencing with the front row: 2 ft. 3 ins., 2 ft, 
6 ins., then 2 ft. 9 ins., to the end. The piles were 
eut off by a circular saw at 14.77 ft. below mean 
low tide, and no pile was less than 12 ins. in di- 
ameter at the point cut off. Wire screens made of 
heavy wire netting were used to locate the piles 
after being cut off. 

Mattresses of mortar were used on the tops of 
the piles to furnish an even bearing, after a man- 
ner used in this department since 1876. But be- 
fore the mattresses were put in place the loose or 
soft mud between the piles and for 20 ft. in front 
of them was pumped or washed away to hard ma- 
terial, and the space between the pile-heads was 
filled with cobble to the tops of the piles, and rip- 
rap was filled in in front as shown. - 

The concrete baseblocks, Fig. 2, were of the 
dimensions there given; the material and method of 
construction followed the usual department prac- 





er” 
Fig. 2, Concrete Block Used in Bulkhead Construc- 
tion, New York. : 


tice. The upper surfaces were floated off smooth, 
and the other parts remained as left by the ram- 
mer. A weep hole was cut in the block and chain- 
holes made as shown. The joints between the 
blocks were filled with oakum to prevent wash 
on the under side of the concrete backing. The 
granite walls surmounting these blocks were laid 
in the usual manner, and the concrete backing was 
made of quick-setting Portland cement, sand and 
broken stone, practically the same as for the base 
blocks. 


FAILURE OF A HIGHWAY BRIDGE, SERVIA. 


We have recorded a great many bridge failures 
from time to time, but of them all we remember 
only one or two the details of whose construction 
seemed so palpably to invite disaster as did those 
of the structure which we illustrate in the accom- 
panying engraving, reproduced from a recent num- 
ber of the “Zeitschrift des Oesterreichischen In- 
genieur und Architekten-Vereines.” This bridge 
was built to carry a highway over the Morava 
River, in Servia, and consisted of three parabolic 
truss spans 201 ft. long each and 21.2 ft. wide 
ce. to c. of trusses, with an available width of 
16.4 ft. for the roadway. The trusses were di- 
vided into 12 panels, and were 28.8 ft. high at the 
center, and 11.5 ft. high at the ends. No dimen- 
sions of the various members are given, but their 
forms can be seen quite clearly from the illustra- 
tion. The chords are made up of webs and angles. 
connected at intervals by small angle ties. The 
verticals consist of two U-irons connected at: in- 
tervals by horizontal plates, and the diagonals 
are flat bars. 

The proposals for the construction of the bridge 
were prepared by the Servian government, and -re- 
quired a design providing for a railway in addi-. 
tion to the highway. Three designs were sub- 
mitted and received the stipulated awards, but a- 
new design, after which the bridge was built, was 
prepared under the direction of the 
officials. The piers and abutments ene tant 
under the supervision of the Servian Department 
of Works; but the contract for the superstructure: 
was awarded to a Belgian firm. The strains are 
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stated to have been calculated for a uniform load 
of 82 Ibs. per sq. ft. 
showed good results. 
The bridge failed under the test load of gravel 
which was distributed over the flooring. The full 
joad to be used was 155 tons, under which a deflec- 
tion of 1 1-16 ins. was expected. Only about 131 
tons of this load had been applied, however, when 
the whole span collapsed and settled on the false 
work, which had not been removed. This load 
was in the form of about 10.6 ins. of gravel dis- 
tributed over seven panels, and 8 ins. over the re- 
maining five panels. This would be for the first 


Tests of the metal used ‘ 


PERSONAL. 


Mr. J. P. Andrews, Superintendent of the Bureau 
of Highways, Pittsburg, Pa., died Jan. 26. 


Mr. G. M. Eldridge has been re-appointed City Engi- 


neer and Superintendent of Water-Works of Americus, 
Ga. 


Capt. 8. G. Fassett, of Beadle Co., S. Dak., has 
been appointed State Engineer of Irrigation for South 
Dakota. 


Mr. James W. Wilson has been re-elected a member 
of the North Carolina Railroad Commission for a 
term of six years. 





FAILURE OF A HIGHWAY BRIDGE, 


seven panels a load of about 114 Ibs. per sq. ft., 
calling the weight of gravel 130 Ibs. per cu. ft., 


and for the remaining five panels about 79 Ibs. per 
sq. ft. 





LEGAL DECISIONS OF INTEREST TO 
ENGINEERS. 
Power of City with Respect to Water Company’s 
Franchise. 


A village being responsible for injuries caused by de- 
fects in its streets, and being charged by law with the 
duty of keeping them in repair, may maintain an 
action to prevent them being torn up or excavated. 
Where a village grants to a corporation the right to 
lay pines in its streets. and the by-laws of the village 
provide for a reconsideration of any question at the 
Same or next meeting, and a motion is adopted to re- 
consider the ordinance granting the right of way at 
the next succeeding meeting, and before the ordinance 
took effect, and before the company accepted the grant 
or made expenditures, the grant is revoked. and the 
village mer enjoin the laying of the pipes. aukesha 

n 


Hygeia Mineral Spring Co. v. Village of Waukesha, 
Supr. Ot. of Wis., 63 NW. R673) aawesha 


Damage for Negligent Excavation of Street. 


Where a city excavated a street so negligently as to 
take away the support of an abutting lot, causing the 
soil of such lot to slide into the street excavat the 
injury is not merely consequential, but is direct, and 
the owner can recover aes from the city there- 
for, independent of any provision that no private prop- 
erty shall be taken or damaged for epee use without 
just compensation. The owner is also entitled to re- 
cover for injuries to buildings caused by the removal 
of support to the soil on which they are situated, when 
the weight of the buildings did not contribtite to the 
sliding of the soil and to the consequent injuries to the 


buildings. (Parke v. City of Seattle, . Ct. ; 
31 Pac. Rep., 310.) ty ttle, Supr. Ct. of Wash., 


When Damages to Property Exceed Benefits. 
The permanent grade of a street must be established 
before the street can be permanently FF at the ex- 
pense of the real property. The board of public works, 
n apportioning the benefits to the respective lots for 
Sher respect o¢ Note Mey aight bevatected he" 
m a 
trade, adopted and acted en mn arbitrary rule, taking 


aceount only the proximity of the lots to the street. 

Setgss af Diet, Ghat tie is See, ee 
. Ct. o ‘ k . Ct. 

Minn., 53 N. W. Rep. 800.) ee oe 








The North Sea-Baltic Canal, fully described in Engi- 
neering News of March 26, 1892, has entailed an ex- 
penditure of $29,000,000, and the estimated cost of fin- 
ishing it is $10,000,000 more. So far 52,000,000 cu. m. of 
earth, clay and rock have been removed. 





SERVIA, 


Mr. Orville Augustus Roorbach, Secretary and 
Treasurer of the Northern R. R. of New Jersey, died 
in New York, Jan. 26. 


W. E. Caldwell has resigned his position as Associate 
Editor of the ‘Electrical World,” and has gone to 
Chicago as editor of the “Street Railway Gazette." 


Mr. Matthew Kays, who was for 30 years Superin- 
tendent of the New York Cement Works, Rosendale, 
N. Y., died in New York, Jan. 23, at the age of 82. 


Mr. J. G. Cutler has been appointed Chief Engineer 
of the Washington & Columbia River Ry., with head- 
quarters at Walla’ Walla, Wash., vice Mr. C. E. Sears, 
resigned. 


Mr. N. D. Miller. Chief Engineer of the Great North- 
ern Ry., has also been appointed Chief Engineer of 
the Montana Central Ry., vice Mr. E. H. Beckler, 
resigned. 


Mr. Dion Geraldine, formerly Superintendent of Con- 
struction of the World’s Columbian Exposition, has 
been appointed City Engineer of Chicago, vice Mr. 
L. H. Clarke, resigned. 


Mr. Bernhard Feind, of Chicago, has been engaged as 
Consulting Engineer to that city, at a salary of $3,000 
per year. Mr. Feind has also been engaged to pre- 


pare plans for a system of water-works for Evanston, 
Ind. 


Mr. H. A. Gillis has resigned his position as Division 
Master Mechanic of the New York, Lake Erie & West- 
ern R. R., at Port Jervis, to accept that of Superintend- 
ent of the Roanoke Locomotive & Machine Works, 
Roanoke, Va. 


Mr. W. S. Shields has opened an office in the 
Title & Trust Building, Chicago, for the practice of 
civil and municipal engineering. He has been con- 
nected with Mr. John A. Cole, consulting engineer, of 
that city, for the past nine years. 


Mr. George S. Webster has been appointed Chief of 
the Bureau of Surveys, Philadelphia, Pa., vice Mr. 
Samuel L. Smedley, resigned. He has been Acting 
Chief for nearly a year, and has been connected with 
the Bureau of Surveys for 16 years. 


Mr. Charles Hansel, Consulting Engineer to the 
Railroad & Warenouse Commission, of Illinois, has 
been appointed Chief Engineer of the Signal Depart- 
ment of the Wuerpel Switch & Signal Co., of St. Louis, 
Mo. His report on his examination of English railways 
last year will be publisiied in the next annual report 
of the commission. 

ign. 





was born in 1833 at Castle Fin, Pa. At the age of 
12 he was helping his father, John Finley, build 
wooden bridges, and at 20 he was taken into partner 


ship with his father. He was among the first builders 
of iron highway bridges, and was for about 22 years 
associated with the Wrought Iron Bridge Co., of 


Canton, O. 


Mr. John F. Haskins, M. Am. Soc. M. E., M. Inst 
M. E., and Mr. John J. L. Houston, Assoc. M. Am. 
Soc. C. E., have formed a partnership under the firm 
name of John F. Haskins & Co., with office at the 
Monadnock Building, Chicago, to carry on a general 
practice in general engineering. Mr. Haskins has, until 
recently, had offices in Philadelphia and London, bunt 
will hereafter be permanently located at the above ad- 


dress. Mr. Houston was for several years connected 
with the Pennsylvania R. R. 

Mr. John Inshaw, who died recently at Aston, 
England, was born in 1807, and early devoted himself 
to engineering, and the Stephensons on many occasions 
consulted him, especially concerning locomotive wheels 
Mr. Inshaw is said to have invented twin-screw 
propellers, and in a steamer competition, which took 
place on the Regent’s Canal, in London, won the 
prize of $500 for accomplishing the distance In the 
shortest time. An injector for filling boilers was alse 
invented by Mr. Inshaw. He provided steam coaches 


to run between Birmingham and London, but these 
were not financially successful, as railways had by 
that time been made. It is said that when he was only 
14 years old he lit his father’s house with gas, and 
for a long time made the gas himself. 


NEW PUBLICATIONS, 


REPORT OF THE RAILROAD COMMISSIONERS OF 
THE STATE OF NORTH CAROLINA, for the year 
ending Dec. 31, 1892. Pub. Doc.; 8vo. cloth; pp 
IX. + 661; map. 

All but the first nine pages of the report is taken up 
with the reports of the separate railway companies, 
and a copy of the laws establishing the commission 
There are now 3,593 miles of railway in the state, 114 
miles of which were put in operation in 1892. The 
total assessed value of this railway for taxation is $19, 
726,760. There is nothing of technical interest in the 
report. 

REPORT OF THE RAILROAD COMMISSIONERS OF 
THE STATE OF MAINE, for the year ending June 
30, 1892. Pub. Doc.; 8vo. cloth; pp.136 +182 in ap 
pendixes; illustrations and map. 

A very large proportion of the report proper is taken 
up with the discussion of automatic couplers and the 
necessity of regulating the construction of electric and 
street railways to prevent crossings of steam railways 
at grade. In the discussion of automatic couplers we 
are glad to note that the Commissioners show a more 
progressive spirit than has characterized their previous 
reports. The stand taken upon the question of both 
street railway and highway crossings at grade is also 
to be recommended. Aside from these there is very 
little of technical interest. 

A GRAPHICAL METHOD FOR SWING-BRIDGES. A 
Rational and Easy Graphical Analysis of the 
Stresses in Ordinary Swing-Bridges, with an Intro- 


duction on the General Theory of Graphical Statics. 


By Benjamin F. La Rue, C. E., New York, 1892; 


D. Van Nostrand Co.; 16 mo. boards; pp. 104; fold- 
ing plates; Van Nostrand’s Science Series, No. 107; 
50 cts. 


The meat of this little book is contained in the brief 
explanation of the simple and apparently theoretically 
correct graphical méthod devised by the author for 
computing the strains in swing bridges. The bridge. 
however, is treated as a continuous girder of only two 
spans, it being considered that the negative reactions 
at the ends possible under certain conditions of the 
loading is provided against by latching them down, 
which assumption, of course, much simplifies the com- 
putation of the strains. 

THE PRECISION OF MEASUREMENTS, Discussion 
of. With examples taken mainly from Physics and 
Electrical Engineering. By Silas W. Holman, 8. B., 
Associate Prof r of Physics, Massachusetts In- 
stitute of Technology. New York, John Wiley & 
Sons. 8vo, pp. 176; $2. 

Starting with the valid statement that the grade 
of accuracy of a measurement must be adapted to the 
purpose for which the result is desired, the author 
points out the necessity for extreme precision in many 
measurements demanded by the advance of modern 
science, such as the efficiency and duty of an engine. 
the efficiency of a dynamo or power-station, measure- 
ments of an index of refraction, the comparison of 
standards of length, etc. The engineer, physicist and 
chemist are all deeply interested in the refinement of 
measurements, and upon the degree of this refinement 
the value of their deductions will generally rest. The 
engineer is here told that in so simple a measurement 
as that of the distance between two points by means of 
steel tape, there are no less than nine possible sources 
of error to be dealt with. It is impossible to go into 
detall of treatment, and we can only here say that 
the author discusses the subject most fully; gives ex- 
amples’and works them out, under the various heads of 
his topic. Ié is a seasonable work, and by the very 
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nature of its contents shows the demand for extreme 
precision brought about by the introduction of new 
methods and devices now practically in common use, 
especially in electrical work, 
CAB AND CABOOSE. B 


Water Series of Books 
Putnam's Sons. $1.25. 


This is a story of a railway boy who commences by 
winning a bicycle race for the ‘‘railroad cup,’’ is at 
first a brakeman and then a fireman on a locomotive; 
finally becomes private secretary to the president of 
the road by reason of his merit and quick wit in 
several emergencies, and is left in the last chapter, as 
a prominent candidate for the hand of the president's 
daughter, thus ending as all the heroes of good novels 
should. In his brief career Rodman Blake encounters 
tramps and train-robbers, figures in thrilling wrecks 
and makes some wonderful records for speed. There are 
a villain, a railway dog, and the other usual acces- 
sories to a tale of this kind. But, taken all together, it 
is a well-told tale and a healthy one, and will be ap- 
preciated by the boys for whom it is written. 

TRADE PUBLICATIONS. 


CHAIN BELTING, ELEVATING AND CONVEYING 
MACHINERY. Catalogue of the Jeffrey Mfg. Co., 
Columbus, 0. 12mo, pp. 256. 


This is a handsome catalogue and price list fully de- 
seribing and illustrating the special features manu- 
factured by this firm. To those not intimately ac- 
quainted with the trade, the number of purposes for 
which conveyors alone are now used is a revelation, as 
here set forth. The name is usually associated with 
the handling of grain; but we here see that coal, coke, 
broken stone, ores of all kinds, bales; packages and 
beer kegs, tanbark, straw and paper pulp, clay, phos- 
phates, lumber, ete., ete., are carried by various forms 
of this same useful contrivance. The chains, buckets, 
aprous and other appliances differ so widely in their 
adaptation to special use that the interested reader 
must be referred to the excellent fMlustrations her 
given, accompanied by dimensions and prices. \ 


SOCIETY PROCEEDINGS. 


MICHIGAN SOCIETY OF ENGINEERS.—The four- 
teenth annual convention was held at Lansing, Mich., 
on Jan. 17, 18 and 19, President BE. W. Muenscher in 
the chair. The president in his address confined his 
remarks mainly to the difficulty in getting desirable 
papers to be read and discussed at these meetings. He 
prescribed a remedy by enumerating subjects of inter- 
est, including the following: How a camp and opera- 
tions in the forests would be laid out; the question of 
the transportation of lumber, etc., the sinking of brine 
wells, city engineers to account for the last year’s 
work, ete., and how the difficulties in connection with 
these and other enterprises are overcome. A perman- 
ent committee to co-operate with the secretary in this 
matter was appointed, Secretary Hodgman reported 
that no invitation had been extended to the Society to 
take part in World’s Columbian Exposition Congress. 
A. I. Reed then read a paper on . “South- 
ern California and One of Its Water Systems;”’ 
J. Randall described an egg-shaped water supply 
reservoir built at Mio, Mich., 30 ft. in diameter, 16 ft. 
high, lined with cement 1% ins. thick, backed directly 
against sand. No gravel was used in the construction. 
The peculiar feature was the building of the wall 
from the surface downward. The sand was shaved 
off carefully to a smooth and compact surface, and a 
114-In. layer of cement placed on this surface. It has 
stood for four years without leaking. Cost, $3,000. 
“Specifications,”” John Harris; “Autobiography of J. C. 
Foster"; “Establishment of Monuments in Surveying,” 
F. L. Church; “Cemetery Plots,” D. J. Albertson; 
the report of Committee on State Boundary, George M. 
Steele, was accepted, and a memorial to the Legislature 
ordered prepared providing for a new and accurate 
survey, to be made jointly with the surveyors of ad- 
joining states. The second day was set apart for the 
discussion of road laws and road making. A paper 
was read by President Muenscher, in which he stated 
that through the efforts of the press, state committees, 
ete., interest in roads was never so great as at 
the present, and while it would be difficult to exagger- 
aie the condition of roads in many parts of the state, 
much of the criticism was unjust because of the new- 
ness of the state, and the many natural obstacles 
that had to be overcome in settling it before the ques- 
tion of roads was considered at all. Eduvation;as to the 
pecuniary and social benefits he said was the -first 
essential, legislative action the second. A genéral dis- 
cussion on the subject of taxation, state management 
of roads, how to build and maintain them, etc., fol- 
lowed. A letter was read from T. S. Bailey, on 
“Roads from the Grangers’ Point of View'’; “Road 
Laws,”’ Prof. R. C. Carpenter; “Road Laws in New 
York,”” O. C. Gillette; “In Iowa,"’ Seth Dean; “In 
New Hampshire,” Mr. Giles; ‘In Florida,” 8. C. Hodg- 
man. The opinion generally expressed in these letters 
was that the laws are fragmentary,. and show that 
little or no consideration has . beepurgiven. to .them. 
‘Legislature .for Better: Roads,’’ Geo) M.:. Steele: 


Kirk Munroe. Rail and 
‘or Boys. Illustrated. G. P. 


“Roads and Road Making in Oklahoma,” J. J. 
Watkins. Mayor Bement in his address of welcome 
stated that the reason there were so many poor roads 
is because of the failure to properly recognize the 
value of the engineer in the industrial world. The 
same sentiment was expressed by Mr. Garfield, who 
spoke from the grangers’ standpoint. ‘ Relation Be- 
tween Railways and Highways,’”’ E. French. J. T. 
Hubbell recommended that to secure the assistance 
of railways, contracts be made with them for their 
construction, work to be in charge of the engineering 
department of such roads. “Location and Relocation,” 
Geo. M. Steele’; the State Roads Commission’s 
report was discussed. ‘Road Building,’’ H. C. Tbhomp- 
son; “Road Making,’’ T. 8. Bailey. The discussion on 
the road question led to the appointment of Secretary 
Hodgman, D. Skells, Wm. Appleton, M. H. Bailey, H. 
F. Bean, to prepare a bill to be presented to the legis- 
lature, recommending the advisability of a constitutional 
amendment so that the county instead of the town- 
ship might have charge of the construction of high- 
ways. If a constitutional amendment could not be ob- 
tained to ask the legislature for the passage of laws 
giving the township the right to prescribe the kind of 
roads to be built and to assume their construction. 
The report was adopted. 

“History of the Water Supply of Grand Rapids,” 
Gi. M. Ames; “Staking Out Plots,’ A. J. Teed; ‘‘Rela- 
tion of Railways to Roads,’’ H. E. Riggs. This was a 
strong plea for the abolition of grade crossings, con- 
taining statistics of accidents at grade crossings, etc. 
Officers were nominated for the following year as 
follows: President, E. W. Muenscher; Vice-President, 
Geo. 8. Pierson; Secretary and Treasurer, F. Hodg- 
man. On the last day of the meeting the following 
papers were read: “Highway Bridges,’’ B. F. La Rue; 
“Grand Haven Water-Works,’’ Geo. S. Pierson; “Swing 
of Compass Card,’”’ H. C. Pierson; “Grading of Streets,"’ 
A. Marhoff. ‘ 

The following exhibits were made: Lufkin’s rules 
and new steel tape (Eng. News, Dec. 15, 1892); Park- 
hurst patent artificial combined curb and gutter, by 
John J. Granville, Saginaw, Mich. 


NORTHWEST RAILROAD CLUB.—The club held its 
annual meeting for the election of officers at St. Paul, 
Jan. 10, and the election resulted as follows: President, 
William McIntosh; First Vice-President, John Hickey: 
Second Vice-President, E. A. Williams; Secretary, W. 
D. Crosman; Treasurer, H. L. Preston. 


ENGINEERS’ CLUB OF ST. LOUIS.—At the meet- 
ing on Jan. 18, President Moore in the chair, and 26 
members and 3 visitors present, Mr. Geo. H. Pegram 
presented a paper on “The Bridge Across the Arkansas 
River at Fort Smith,."’ The piers were built of con- 
crete, using Portland cement, and the method of erec- 
tion was shown and illustrated with drawings. The 
specifications were read and the tests of materials used 
were presented in tables. The ironwork was described 
and full drawings showed the design and calculations. 

Arthur Thacher, Secy. 

CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 
the meeting Jan. 10, Dr. John W. Langley, of the 
Case School of Applied Science, read a paper on, “Some 
Physical Properties of Steel as Related by Its Struct- 
ure ani Composition.’> Steel, he said, is defined as a 
solution of several eiements in iron; the principal 
elements being carbon, silicon, phosphorus and man 
ganese. Limitations of the scope of the definition to 
“high steel’’ were given and an explanation of the terms 
combination and solution, with reasons for considering 
steel to represent the latter rather than the former. 
The influence of the above four elements on the 
fusibility, hardness, toughness, and the disposition t» 
crack were given by a set of curves, showing the 
relation between the property in question and the 
quantity of the added elements. The subject of the 
hardening and annealing of steel was then d'scussed, 
and the phenomenon of recalescence illustrated by 
graphical construction. Chas. S. Howe, Secy. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—At the regular meeting in Pittsburg on Dec. 
20, an amendment to the by-laws was made, creating 
an initiation fee of $5 and increasing the annual dues 
to $7 for resident members (those living in Allegheny 
Co.), the dues of non-resident members remaining at 
$5. Mr. W. C. Coffin, Jr., read a paper on “The Con- 
struction of Iron and Steel Tanks,’ giving a summary 
of modern practice in construction of tanks, with some 


suggestions in detail. ° 


‘Three joint meetings of the American Chemical 
Society and the Chemical Section of the Engineers’ 
Society of Western Pennsylvania, were held Dec. 28 
and 29, 1892, at Pittsburg, and the following papers 
were presented: “The Effect of Decomposing Organic 
Matter on the Solubility of Natural Phosphates,’ Prof. 
N. B. Lupton, Alabama; “‘Official Milk Analysis,”’ Prof. 
W. H. Ellis, Toronto, Can.; ‘Plant Lice Honey,” Dr. 
H. W. Wiley, Washington; “Composition of Modern 
Powders,"’ Prof. C. E. Monroe, Newport; “Lithographic 
Limestones,’’ Prof. C. W. Volney, New. York. 

Prof, G, C, Caldwell delivered a retiring address on 


“The Work of the American Chemist.’ Plans for the 
Congress of Chemists at the World’s- Columbian Ex 
position were discussed, and excursions were made to 
various metallurgical works and factories. 

MONTANA SOCIETY OF CIVIL ENGINEERS.—A: 
the fifth annual meeting, held at Helena, Mont., Jan. 
14, there was a discussion on the bill introduced in the 
legislature to establish irrigation departments and io 
create a state irrigation commission. The following 
resolution was unanimously one ‘ ea 

‘avors the con of the 
ee LS train 1 es and the con 
struction of irrigation works by the state, provided thar 
suitable safeguards are made for the rights of indivi 
duals and the proper disbursement of moneys. We dv 
not, however, consider the provisions of the bill now 
before the legislature adequate for the purpose fo 
which it is designed. We would also recommend that 
the engineering work should be under the direction or 
a state engineer appointed by the governor of the state 

A paper on a method of plumbing a mining shaft was 
read by A. Neustaedter, of Helena, and Mr. G. 0. Foss 
exhibited a profile showing the grades of the transcon 
tinental railway lines. The following papers were also 
read: ‘‘Wooden Piping of the Butte Water System,”’ by 
Fred P. Gutelius, who was. the engineer in charge of 
the reservoir pipe line: ‘Lining of the Wickes Tunne!,” 
by E. R. MeNeil, assistant engineer in charge. The 
following officers were elected: President, W. A. Haven. 
of Helena; First Vice-President, J. 8. Keerl, of Helena; 
Second Vice-President, Prof. A. M. Ryon, of Deer 
Lodge; Secretary, G. O. Foss, of Helena; Treasurer, A. 
S. Hovey, of Helena; Trustee for three years, F. Me 
Rae, of Helena. 


CIVIL ENGINEERS’ SOCIETY OF ST. PAUL.—Th 
tenth annual meeting was held Jan. 9, with thirteen 
members and three visitors present; President Woodma), 
in the chair. Reports were presented, and the election 
of officers resulted as follows: President, Geo. 1. 
Wilson; Vice-President, J. D. E. Stabrook; Secre'ar,, 
c. L. Annan; Treasurer, A. O. Powell; Librarian, A. 
Munster; Representative on the Board of Minazers 
of. the Association of Engineering Societies, C. J. A. 
Morris. Mr. Joseph 8S. Sewall, M. Am. Soc. C. E., 
designer and engineer in charge of construction of 
the bridge over the Mississippi River, connecting Mar- 
shall Ave., in St. Paul, with Lake St., in Minneapol s 
informally presented some interesting particulars con 
cerning that structure. The bridge consists of two 
principal iron arch spans of 456 ft. each, and its total 
length is 1,273 ft. A 20-ft. roadway is laid on 7 x 16-in. 
wooden stringers, and is designed to admit the passage 
of a 15-ton road roller. There is a 5-ft. sidewalk on 
each side. The appropriation was limited to $150,000, 
and was to cover all preliminaries. The cost of the 
substructure (abutments resting on sand rock and pier 
on gravel) was $32,360; superstructure, $109 10). 
Portland cement was used in freezing weather onlv. 
Work was begun in 1887 and finished in May, 1889. 
considerable delays being caused by the non-arrival of 
material. . 

Mr. W. H. Wood gave some particulars of a five 
years’ sojourn in southern Mexico. In his remarks he 
touched upon the novel methods of promoting an! 
carrying on engineering enterprises in the far South, 
as exemplified by the construction of the Mexican 
Southern Railway and the drainage of the city of 
Mexico. About 20% is estimated as the cost of engi- 
neering on railway work. C. L. Annan, Secy. 


ENGINEERS’ CLUB OF MINNBEAPOLIS.—The an- 
nual meeting was held Jan. 12, President W. A. 
Pike in the chair. The following officers were elected 
for 1893: President, F. W. Cappelen; Vice-President, 
John M. Hazen; Secretary and Treasurer, Elbert 
Nexsen; Librarian, A. B. Coe; Board of Managers of 
Association of Engineering Societies, W. A. Pike. 

Mr. Charles Steiner, C. E., of Zurich, Switzerland, 
a guest at the meeting, read a paper on the utiliza- 
tion of Minnehaha Falls for power purposes. He had 
investigated the falls and made-a preliminary estimate 
based upon a flow of about 150 cu. ft. per sec. as a 
minimum, with an effective fall of 93 ft., giving about 
1,600 HP. The cost of the improvement he esti- 
mated at $35,000. He had submitted his proposition 
to the Park Board, but it was not favorably con- 
sidered, as his scheme would spvil the park. Mr. 
Steiner, however, proposed to beautify the park in 
many respects, and let the falls run on exhibition, say 
a few hours, three times a week. The discussion 
brought out the fact that last year was an exception- 
ally wet one, and that in six or seven years so much 
water had not been seen go over the falls, but that 
for several years the entire amount of flow in Minne- 
haha Creek could be taken care of in a box 12 x 24 ins., 
and not more than half full. By storing the neces- 
sary water, however, in the surrounding lakes, ‘and 
using it in dry seasons, Mr. Steiner proposed to over- 
come all troubles of that kind; but he had not con- 
sidered the cost of establishing such reservoirs. He 
estimated also about 0.6 cu. ft. per sec. 2 tg 
which, according to Mr. Fanning, was abou le 
of what he at best might expect. The estimated 
cost of his improvements were also corisidered too’ low. — 


F, W. Cappelen, Secy, 
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AMERICAN CAN SOCIETY OF CIVIL ENGINEERS.—At 
the meeting Feb. 1, the first paper read was by 
Robert Cartwright, on the “Construction of the Power- 
House of the Rochester Power Co., Adjacent to 
Genesee Falls, Rochester, N. Y.’’ The Genesee River 
drains an area of about 2,500 sq. miles, and at times 
pours a flood over the falls in the city of Rochester, 
with a volume 293 ft. wide, and 5 to 6 ft. deep; the per- 
pendicular fall being 90 ft. By a series of dams the 
water is used four times before it reaches the level of 
Lake Ontario. The power-house ts close to the falls, 
where the great scour made it impracticable to use a 
timber coffer-dam. This scour was increased by a 
wing-dam above the falls, which turned the water 
toward the side where the power-house was to be 
puilt. The rock at the site was undercut by the action 
of the water, and the first operation was to blast off 
the overhang to a batter of 14%, in 10. Operations were 
carried on day and night, from early in 1890 to 
November, 1891 (except in freezing weather), since 
which time the water-power has been in use. 

The plant consists of two double Leffel wheels, 26% 
ins. in diameter, each supplied by a 5-ft. flume under 
an effective head of 87 ft., with a volume of 6,250 cu. 
ft. of water per min., and a development of 600 HP. by 
each. The wheels are of phosphor bronze with tinned 
Otis steel buckets. The power is transmitted from a 
5-ft. rope-wheel to a 12-ft. rope-wheel 90 ft. above, 
through 16 manilla ropes, 1% ins. diameter. The ropes 
are adjusted by a tightener wheel in an adjustable 
frame. Each wheel has its own flume and gate, and 
can be used independently. The ropes run at the high 
speed of 7,540 ft. per min., and no delay has occurred 
in over a year’s use. The rock at the top of the 
falls, which is an easily disintegrated shale, over- 
hangs some 20 ft., and the pool below is 40 to 
50 ft. deep. e depth at the northwest corner was 
10.7 ft., and 13 ft. to the northward, 22 ft. deep, giving 
a slope of 45°. The river sometimes rises to half 
flood in 24 hours, and sometimes when no rain has 
fallen at Rochester. 

A timber coffer-dam in such a location was not to 
be thought of; and after careful consideration it was 
decided to use the rock blasted from the overhang 
above to fill up the pool below. A mass of stone blocks 
was thus raised 12 to 15 ft. above water and extending 
outside the foundation. Pumps with 4 and 6-in. suc- 
tion pipes were used to lower the water. At the point 
where the solid rock was highest the debris was then 
removed, level benches cut, a heavy footing course 
laid in Portland cement mortar, and the masonry car- 
ried above high water. More broken rock was then 
removed for about 8 ft. further out, and the irregular 
spaces filled with dry cement mortar in bags trodden 
into place. The benching was then done, and the same 
process followed. By this method, which exposed only 
a small surface at any one time, all the footings were 
finally put in and the wall carried above water 
level. The cost was less than that of a coffer-dam, 
even supposing the latter practicable. Stones of 1 to 
2 cu. yds. were carried away by the current. 

The second paper was by James Duane, on “The 
Effect of Tuberculation on the Delivery of a 48-in. 
Water Main.” Ia 1880-81 the writer laid a 48-in. main 
in 10th Ave. and 85th St., New York, gor the purpose 
of diverting a part of the flow of the aqueduct into 
the old receiving reservoir in Central Park. This line 
started from 93d St., and ended at the gate-house in 
85th St. near 8th Ave. In 1871-74, the old aqueduct in 
10th Ave., between 93d and 113th Sts., was replaced 
by six lines of 48-in. pipe. These mains were all laid 
true to grade and with curves of 50-ft. radius. At the 
junctions with the masonry they had converging mouth- 
pieces, They were, however, for some reason, laid 
without the coal-tar coating, now universally applied. 
The writer, in making the connection of the line laid 
in 1881, with one of the old mains at 93d St., found 
the latter to be tuberculated to a surprising extent. 
These tubercles were all of the same general shape— 
that of roughly-formed frustra of cones, with a diam- 
eter of base of two or three times their height. The 
largest, which were 2 to 3 ins. diameter and 1 in. 
high, were, as a rule, found near the bottom of the 
pipe, but the interior was nearly covered by them. 

Bench marks were established on the cover of each 
manhole, and joined carefully by tevels; so that direct 
measurements could be made to the surface of the 
water, and thus establish its level above datum. As 
the quantity of water discharged was at this time very 
uniform and was accurately known, the value of C in 


the formula V=C #R_ could be quite closely de- 
termined. In the aqueduct a value of C =135 gives 
satisfactory average results, and the flow at this time 
was 96,000,000 gallons per day. Part of this flow was 
withdrawn at points above, and a net flow of 92,500,000 
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5,306 ft. were tuberculated and 4,123 ft. were clean. 
The observed loss of head in the first was 1.86 ft., and 
in the second, 0.74 ft.; in other words, the value of I 
in the first was .00035 against .00018 in the second, or 
about double. Taking C in the first at 96, gave 14,- 
500,000 gallons per day discharge, and this in the new 
main using I, as determined by observation, gave C 

= 134. 

Eleven years later the new main was free from 
tubercles, and observation showed its discharging ca- 
pacity unimpaired. The conclusions are, that Croton 
water will cause bad tuberculation in an uncoated pipe 
in seven years. That after a certain time this de- 
terloration does not seem to increase. That a loss of 
30% in discharging capacity is occasioned by the 
absence of tar coating; or, in other words, that such 
a coating is worth about $20,000 per mile. Finally, that 
after eleven years’ service, tar coating seems to have 
perfectly protected the new main from tuberculation. 


LIVERPOOL ENGINEERING SOCIETY.—A paper on 
“Geological, Manufacturing and Other Notes on Iron”’ 
was read Jan. 11 by Thomas Morris, F. G. S. He 
gave an account of the formation of ironstone, and de- 
scribed the enormous changes that have been brought 
about by the disintegration of the old rocks through 
the agency of time and the physical forces of nature. 
A sample believed to be one of the earliest formed 
ironstones would cut glass, and the only apparent differ- 
ence between the true granite and the specimen of iron 
ore was one of altered quantities. 

Passing from the formation of ironstone, the author 
proceeded to the calcining and smelting of the ores and 
the preparation of castings. Engineers’ specifications 
for cast iron were criticised, the lecturer advocating. 
as he did in a former paper on wrought iron, a uniform 
standard of tests. He thought that it should be dis- 
cussed by a few well-chosen men who know the nature 
and properties of cast iron, and from their conclusions 
should emanate some uniform specifications of tests 
eapable of being converted by so much per cent. less 
than, or more than, the strains arrived at, thus making 
it more easy or more difficult to comply with in propor- 
tion to the strength the engineer knows he should have 
in the work he is constructing. The properties of cast 
iron of greatest importance in construction and me- 
chanical engineering are tenacity, transverse strength, 
power to resist impact, power to resist fatigue, and 
power to resist compressing or crushing forces. To 
these must be added, in the case of the founder and 
turner, fluidity, hardness and texture. He then de- 
scribed the puddling process, whereby the cast iron is 
converted into malleable or wrought iron. Mr. Morris 
thought it was not creditable to have to say that neither 
the medicines of the metallurgist nor the inventions 
of the engineer have assisted the ironmaster to produce 
iron cheaper, or lessen the labor of the puddler, ex 
cept the introduction of Nasymth’s steam hammer. 
The effect of careless workmanship in the puddling 
furnace interferes extremely with the quality and the 
economy of all iron-making concerns, irrespective of 
locality or compositions of the iron ores or the fuel 
they have to produce iron from. Fibrous iron, he said 
will not give satisfaction when used for sledge ham- 
mers, pile shoe tips, or similar uses that have to stand 
this special kind of impact or crushing force. Iron may 
be as good as need be for some purposes and the same 
iron quite useless for others. The ironmaker is at fault 
if he sends to a first-class shoeing smith redshort iron, 
or coldshort iron to a chainmaker, when the price paid 
for it commands suitable iron. And the blacksmith is 
at fault if he attempts to work a piece of iron on an 
anvil before it is thoroughly hot in the middle; or if, 
after he has forged the iron into shape, he bends it 
into form at a low red heat. The opinion was ex- 
pressed by Mr. Morris that a smith who cannot spoil at 
will any iron that is given to him is not fit to stand in 
front of a smithy fire. Latterly some consumers of 
iron are stating what special or general purposes the 
iron they are ordering will be used for. This is very 
exemplary and must in the long run bring more profit 
and less plague to those gentlemen, 


ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
fifteenth annual meeting, Jan. 21, President James 
Christie in the chair, 52 members and visitors present, 
Mr. James Christie, President, read his annual address, 
in which he called attention to the diversities of interest 
represented in the club, and the advantages accruing 
to members of an interchange of thought and experi- 
ence. He gave a historical outline of the progress of 
engineering from early times, and of its present needs 
and prospects in its various departments. The annual 
report of the directors showed that during the year 
64 active and 3 associate members have been elected. 
The list of members at the close of 1892, stood as fol- 
lows: 


se Non-resident. To 


Honorary.......... sasedpe 1 
po Pere ee cocces S04 177 441 
DABROIRID. wo «0.00 600 e009 on. ee 3 bb 





276 181 457 


The following officers were elected for 1803: Presi- 
dent, John Birkinbine; Vice-President, James Christie; 
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Treasurer, T. Carpenter Smith: Secretary, L. F. Ron 
dinella; Directors, Henry J. Hartley, John L. Gill, 
Jr., and W. B. Riegner. 


WESTERN RAILWAY CLUB.-—At the meeting on 
Jan. 17, a paper on “Wheel Flanges’’ was read by 
Mr. G. W. Rhodes. We reprint it in another column 


NEW ENGLAND WATER-WORKS ASSOCIATION 
The adjourned quarterly meeting will be held at the 
Parker House, Boston, Mass., Feb. 8. By invitation 
of S. F. Pierson, Chief Engineer, arrangements have 
been made for a visit to the power station of the 
West End Ry. Co. At 11 a. m. the rooms at the 
Parker House will be opened for the use of the mem 
bers, and 12:30 p. m. there will ne a meeting of the 
Executive Committee. Lunch will be served at 1, and 
reading and discussion of papers will begin at 2. A 
paper on “Stand-Pipes, Their Construction and Design," 
will be read by Freeman ©. Coffin, and this will be 
followed by brief experience talks. 

R. C. P. Coggeshall, Secy. 

New Bedford, Mass. 

CENTRAL RAILWAY CLUB.—The annual meeting 
and banquet was held on Jan. 25, at the Iroquois 
Hotel, Buffalo. The present membership is 154, a gain 
of 11%4% during the year. The proper method to be 
followed where partial repairs are made on a car hav 
ing a defect card was reported on by a committee. To 
follow the rules at present in force it is necessary to 


hold the car, make the necessary repairs and return 
the original card to the party who applied it, asking 
him to send you in exchange two cards, one covering 
repairs made, the other covering repairs not made. 
The committee said that this would cause such delays 
as to make it manifestly impracticable, and proposed 
amendments to the rules to simplify the proceedure. Mr 
Mackenzie proposed as a still simpler solution of the 


problem that when partial repairs are made a new 
card should be attached to the car stating what were 
the original defects and what repairs have been made 
In the discussion the principal point brought out was 
the general neglect of inspection and repairs of air 
brakes. The following officers were elected: President. 
A. M. Waitt, Lake Shore; Vice-President, 8S. Higgins. 
Erie; Secretary and Treasurer, S. W. Spear, Buffalo. 


COMING TECHNICAL MEKTINGs. 
ENGINEERS’ CLUB OF PHILADELPHIA. 
Feb. 4. 1122 Girard St. Secy., L. F, Rondinella, 
a ey aa. OF CIVIL ENGINEKRs. 
Fe Jones, Helena, 
swebisn & ENGINEERS CLOB, 
Fe Secy., P. Valentine, At 231 Union 8t., Brook'yn, and 
646 Norn i. P . Philadelphia. At 180 La Salle St., Chicago. 
John 
civil ENGINEERS” SOCIETY OF 8T. raUL, 
ots C, L, Annan, City Engineer’s Office, 
olvtt Exc —, CLUB OF ULE a 
has, 8, Howe, Case Schoo! 
ENGINEERS’ SoclETY oF PIOENLE VILLE, 
Feb, 7. . W. Halliburton. 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAS, 
Feb. 8. Wichita, Kan. 
NEW ENGLAND WATER-WORKS ASSOCIATION, 
Feb. 8. Parker House, Boston, Mass, Secy., R. ©. P, Cog- 
geshall, New Bedford, Mass. 
ne CLUB OF MINNEAPOLIS, 
Feb. Seey., E, Nexsen, 504 Kasota Block, 
ENGINES AND ARCHITECTS’ CLUB OF LOUISVILLE. 
Feb. » Edward Mead, Norton Building, 
ENGINEERI G ‘ASSOCIATION OF THE SOUTH, 
Feb. 9, Secy., O. 4. Landreth, Nashville, Tenn, 
BO ie. Beer ‘CRN TRACK AND BRIDGE ASSOCIATION 
Feb. 10. D, W. Meeker, St, Paul, 
WISCONSIN N PULYTHOHNIC SUCIETY, 
Feb, Secy.. F, Schinke. City Hall, 
ENGINEERS SUB OF en *orry. 
Feb, 13, Waterman Stone, Baird Building, 
DENVER ‘sooitty - CIVIL "SNGINEERS. 
Feb, 14, . King, Jacobson Block. 
ATLANTA SOCIETY ¢ or CIVIL KNGINEERS. 
Feb, 14, 8. W. Spear, E. Buffalo, N, Y., ron Works, 
NORTHWESTERN SObLETY OF EnOinERs, 
'e Secy, ¢Morris, Burke Block, Seattle, Wash. 
NORTHWEST EKAILROAD CLUB. . 
Feb, i4. Union Station, 8t,Paul. Secy.,W. D. Crosman, 
ENGINEERS’ ee OF ST. LOUIS, 
Feb, 15, rthur Thacher, Odd Fellows’ Buildirg, 
AMERICAN Siar = CIVIL a 
‘eb, 15. ingwood, 1 t 23d St,, New York . 
BOSTON socléry’ OF CIVIL ENGINEERS, 
Feb, 15, Secy., 8. E, Tinkham, 36 Broomfield St, 
NEW YORK RAILROAD CLUB, 


Feb, 16, Seoy., H, G, Prout, 73 Broadway, N. ¥. 
eNoiwnius’ vita oF cl ng pt 
Feb, 16, 24 W. 4th 


SCANDINA Vay (ENGINE RING 6 Soctiery OF CHICAGO 
eet alee oy ‘ENGINES 8 Gib fliceerers 
AND ARCH 
it 1%, 201 W — 
WES RAILWA i 


ee ie PENNGYe ae ia. 


AMERICAN INSTITUTE OF MINT! MINING ENGINEERS. 


Feb, 21, ete, Annual moctne, Montreal, ~ BW. 
CAN ADIAN ‘SOCIETY OF CIVIL, ricistees 


wis EStEkN SOIT YOR ENGINEEAS. en 


, Jno, W. Weston, 51 Lakeside Bldg., Cateag 
ASSOCIATION OF CIVIL ENGINEERS OF DALE, 


March 3, £, K, 808 Commerce 
TECHNICAL SOOLERY OF THE PACIFIC COAST, 


ae eee Hae + oa. 719 Market St., San Francisco. 
oftiebs tp rire bi Eilmay cn 


April 20, 4 
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In comment upon the automatic signal plant of 
the Central R. R. of New Jersey, on p. 86 of our 
issue of Jan. 26 it was incorrectly stated that the 
distance of 60 ft. between the signal and rear of 
train had no particular significance. As a matter 
of fact, the track connections to operate the sig- 
nals of the two blocks in the rear are, as a rule, 
set never less than 60 ft beyond the signal. In 
other words, the last car of a train must pass 60 
ft. beyond the signal before the third signal behind 
it is released, the second signal behind it is set 
at caution, and the first signal behind it is set at 
absolute danger. There are a few signal posts 
where the track connection for releasing and set- 
ting the signal behind it is as much as 150 ft. be- 
yond the signal, but this is only in cases where the 
blocks are short. It will be seen, therefore, that 
as long as enginemen obey the rule to stop in front 
of a home signal at danger there is a clearance of 
at least, 60 ft. between trains. 





The paper on wheel flanges, by Mr. G. W. 
Rhodes, which we publish in this issue, is one which 
deserves most careful study by every one concerned 
with either railway rolling stock or maintenance 
of way. As the paper clearly points out, the wheels 
and the track form parts of one machine; and if 
their dimensions do not properly correspond, trou- 
ble is certain to result. It is remarkable, indeed, that 
with the standard gage of track varying all the way 
from 4 ft. 844 ins. to 4 ft. 9 ins., to say nothing of the 
variations made by track foremen at curves and 
turnouts, there should be so few derailments ‘in 
railway service, although compared with English 
practice our proportion of derailments is very 
high. The evil results of allowing the wide varia- 
tion of % in. for width between the backs of 
wheels have been pointed out before; but the ques- 
tion should be agitated until these needlessly wide 
limits are cut down. Fortunately, however, a 
large part of the trouble will soon be removed by 
the elimination of the 4 ft. 9 in. gage on the Penn- 
sylvania Railroad, which is now in progress, and 
which we are informed is likely to be pushed rap- 
idly forward to completion. The example of this 
company ought to be followed by the others which 
still adhere to this gage. 





A new constitution for the Canadian Society of 
Civil Engineers, increasing the qualifications some- 
what, but not otherwise modifying materially the 
organization or management of the society, is-out 
for ballot. ‘The provisions for bratiches, which are 


worthy of imitation, it would seem, by the American 
Society of Civil Engineers, as meeting sufficiently 
well the wishes of those who believe in branches, 
while avoiding all the more serious objections 
which have been raised against such action: 

49. A local branch of the society may be estal lished 
under the authority of the council at the request of 
not fewer than ten voting members, who are desi ou; 
of forming themselves into such local brinch, ‘n any 
place not less than 100 miles from the head )u'r‘ers 
of the society, or from any existing branch. The mem- 
bers of such branches shall consist of those who join 
from time to time. The establishment of a branch 
shall not release members from any of their obliza 
tions to the society, whether as regards fees or mem- 
bership in any class. 

50. Local branches, although formed strictly of mem- 
bers of the society, may be distinguished by the nane 
of their locality, as for example, ‘““The ............... 
Branch of the Canadian Society of Civil Engineers.” 

51. The officers of local branches shall be a chairman 
and secretary-treasurer, who shall be electid by the 
members of the branch. 

52. All classes of members of local branches must 
have been elected by the society in the usuil way, 
and in no case shall their members be added to loca ly 
or otherwise than in the regularly prescribed way. 

53. Members of a local branch shall pay to the 
society the fees of a resident member of the society, 
and the society shall remit to the branch, on applica- 
tion of its secretary-treasurer, the difference between 
a resident and non-resident’s fees. The society shall 
not be liable for any expenses incurred by a branch. 

54. The regular meetings in all branches shall th 
held on the same date as the corresponding me.tings 
of the society at headquarters. 

55. In by-laws, rules of order, ete., and in particu- 
lars not specially referred to, the branches shall con- 
form to the methods and rules adopted by the society. 
>. 


The difficulty which Englishmen so often find in 
grasping the most simple facts about this country, 
and the readiness of man to “draw upon his 
imagination for his facts,’ even in serious statisti- 
eal articles, is amusingly illustrated by a state- 
ment which we chance to note in the last number 
of “Engineering” in a series of articles on ‘‘Ameri- 
can Industries and British Commerce,” now run- 
ning in that journal. The writer says: 


The ulation of America has grown with unparal- 
leled rap ay due more to immigration than to natural 
increase. e immigrants who have constituted dur- 
ing recent years seven-eighths of the increase in the 
adult population, are as a rule uneducated,”’ ete. 


So far is this statement from being true that the 
United States has always had, and has now, the 
largest ratio of natural increase of any large and 
civilized country in the world. The mean ratio of 
2% per annum for natural increase, plus the immi- 
gration corrected for deaths, checks almost exactly 
on the population shown by the successive decennial 
censuses since 1790, with the sole exception of the 
war decade and the one just ended. In 1850, when 
the ratio of immigration increase was about at its 
maxim m, our population was 23,200,000, of which 
a little over 25% were adult males, or nearly 
6,000,000, 2% of which is 120,000, natural yearly 
increase of adult male population. The immigra- 
tion was then running about 300,000, of which 
about 40% were adult males, or 120,000 per an- 
num. -Coming down to the most recent figures, 
the increase in native-born population between 
1880 and 1890 was from 48 to 53 millions, or 
exactly 9,896,863; in foreign born, from 6.7 to 9.2 
millions, or exactly 2,569,604. In the previous dec- 
ade the native born increase was 10,484,700, 
against 1,112,700 by immigration. Making all al- 
lowance for the larger percentage of adult males 
among the immigrant increase, these figures indi- 
cate that not much over one-fourth, instead of 
“seven-eighths” of our adult male increase is due 
to immigration, and when we further consider how 
large a proportion of this immigration is from 
Canada and Great Britain, which is foreign only 
in name, the misinformation conveyed in the above 
statement is still more evident. 

That this carelessness of statement is not ex- 
ceptional is shown on the very next page by the 
following note as to a diagram showing our na- 
tional receipts and expenses: 
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what customs contribute to reven but if customs 
were to be reduced to with 
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ought not to be permitted to waste his sweetness 
upon London. There is a yawning void for him on 
this side of the water as consulting prophet to theo 
incoming administration. 

ee 


The almost utter lack of business principles, 
well as common sense, displayed by municij,| 
authorities in granting franchises is well illustrate.) 
by the following copy of an official publication «; 
an ordinance granting a franchise to the compan, 
named, Hyndman being a Pennsylvania borough: 


Be it ordained by the bargass and town council of 
Hyndman borough that the Hyndman Electric Lig), 
Heat & Power Co. shall have from and after th: 
passage of this ordinance the right and privilege and th. 
consent of said council to erect, maintain and operate 
within the limits of said —_ of Hyndman its build 
ings, machinery and other appliances necessary to fu: 
nish light, heat and power by means of electricity 
and steam to such persons, a, and corpora- 
tions residing in and adjoining to said borough as ma 
desire the same, at such price as may be agreed upon 
and for this poets the said Hyndman Electric Ligh: 
Heat & Power Co. has the consent of the said burgess 
and council to enter upon any street, lane or alley j) 
said borough and erect poles and run wires on the 
same over the said streets, lanes and alleys in suci 
numbers and sizes as they from time to time may 
deem necessary, and to remove such obstructions as 
may interfere with the erection of the poles or the 
— working of the wires; the location of the pole. 
to be subject to the control and supervision of tli 
council. 

Attest: 


‘Secretary. 

As showing the attitude which some of the news- 
papers of the country are taking on the subject of 
municipal franchises the following comment on the 
above ordinance is reprinted from the “Commer- 
cial,’ of Meyersdale, Pa.: 


It will be noticed this ordinance “gives the earth,” 
and that the only right reserved by the council is the 
location of the poles. It’s a wonder they had the nerve 
to ask that favor from the masters their ordinance 
created. Now, here is every valuable right and privil- 
ege of the — granted for eternity. No protection 
as to price; that is all left to the tender mercies 
of the light corporation, and we all know how tender 
they are. In fact. Hyndman has no remedy at a'!l, 
if such a wonderful ordinance would stand the fire 
of icial investigation, which we do not think it 
would. Once again, guard all your rights and privileges; 
make your franchises pay; insist on the smallest time 
limit; finally get to own the plant, as a borough, soon 
as you can, 


The form of publication does not indicate whether 
the ordinance had already been passed by the 
borough, or whether it was merely being officially 
published prior to consideration for passage. The 
meré fact that such an ordinance can find its way 
before a municipal council is itself a commentary 
upon the general public opinion of the relation be- 
tween municipalities and corporations performing 
public functions. 


Burgess. 


DEGREES AT SCIENTIFIC SCHOOLS. 


We have ventured to remove from the end of a 
letter from Gen. Francis A. Walker, President of 
the Massachusetts Institute of Technology, pub- 
lished in our last issue and relating to an 
entirely different matter, the following comment 
in respect to the question of college degrees. It 
appeared more convenient to publish this para- 
graph here, as it seemed to call upon us to define 
our position. 


While I am writing, permit me to say that I fail to 
see the reason for the warmth displayed by Engineering 
News in regard to the degree of ‘‘Master of Science,” 
given to advanced students in this school. It is ad- 
mitted that our Bachelor’s degree is given upon a very 
high scale of attainment, which Engineering News has 
most generously recognized. To our minds, the degree 
of Master of Science stands in the same relation to the 
Bachelor of Science degree as the degree of Master 
of Arts stands in toward the Bachelor of Arts degree. 
Nobody is going to suppose that, because a young man 
receives the degree of Master of Science from this or 
any other school, he is really master of all science, any 
more than he is going to attribute to the possessor of 
a Master of Arts degree from Harvard or Yale the 
mastery of all arts. The Master’s degree is some- 
thing that has been made familiar to the public mind 
from the very foundation of our oldest colleges; and 
we see no reason why it should not be given on _sub- 
stantially the same terms in science as in the arts. - 


Francis A. Walker. 

Boston, Mass., Jan, 18, 1893. 

As we think"we do see a reason why there 
should be a distinction between the to cases, 
we will endeavor to make clear what it is. We 
gree of “Master of Arts.”: The degree usually cou~ 
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ferred, #t any rate, is that of “Artium Magister” 
(A. M.), which has come down to us from the 
days when it involved no great stretch of the im- 
agination to believe that those who received it 
actually were masters of all the “artes” there 
were; by which term was meant then only logic, 
rhetoric, arithmetic, etc., and not what we now 
understand by arts. By its long use in this sense, 
the term has become “polarized,” so that it does 
not now mean what it says, but something very 
different. If there were no such inherited custom 
and inherited sense of the meaning of the term, 
a proposition to begin to-day conferring the title 
would be greeted with universal ridicule and dis- 
approval. The custom, moreover, dates back to 
the time when exactitude of statement was deemed 
less essential than to-day. 

But science is a thing of to-day and not of the 
past, and schools of science especially should, as a 
matter of morals, be governed by the ideas and 
customs of to-day in respect to accuracy of state- 
ment; and, as a matter of taste, should avoid any 
chance of making themselves ridiculous by aping 
traditions and customs in which they do not share. 
Calling any man a “Master of Science” is stating 
what is untrue, and known to be so, whether “‘mas- 
ter” be interpreted in the literal and actual sense, 
or in the derived sense preserved in the word “‘mag- 
istrate.’ Therefore we object to it. We are not 
aware of having shown any “warmth” about it. 
We are frank to say that the ludicrous incon- 
gruity between the facts and the title seems to 
us the chief objection to its use, and yet we con- 
tend that there is a moral issue also. The very soul 
of modern science is rigid exactitude of statement. 
Let our schools of science at least respect this 
principle, and not teach their students by exam- 
ple that it does no harm to be a little loose in 
statement (to put it mildly), if they go no fur 
ther than some other people did, some centuries 
ago. The Massachusetts Institute of Technology 
has nobly recognized this principle by refusing to 
confer degrees of ©. E. and the like on under- 
graduates. We cordially recognize that fact. 
Whether it might not go a little further in the 
same direction, however, is the only question at 
issue. 

As we would not appear simply as carpers or 
critics, but recognize that we should show what 
better can be done when complaining of what is, 
we will state frankly what seems to us the proper 
course to adopt in regard to this vexed question of 
degrees. Accepting as a fundamental principle 
that truth should be rigidly respected in conferring 
all degrees, in scientific courses at least, but re- 
membering, on the other hand, that suitable de- 
grees should exist for varying scholastic acquire- 
ments, the following seem to us both suitable 
and unobjectionable. We wish that all our col- 
leges would accept them, or that the stronger ones 
would, by common agreement, compel the weaker 
ones to do so; for the weaker ones are the most 
likely of all to insist on loud-sounding degrees. 

For the undergraduate degrees it seems to us 
that B. C. E., B. M. E., B. E. E. ete., are the 
proper ones for those who take the professional 
courses, reserving the degree of B. S. for those 
only who take the so-called “general course” with 
a view to teaching or business life. The B. S. de- 
gree has been so “soiled by all ignoble use” in 
recent years that it means absolutely nothing as to 
professional training: not only all the engineering 
schools, over 100 in all, confer the degree, but 200 
or more other colleges which (many of them) give 
only a smattering of textbook instruction, confer 
it also. If degrees are of any real use to grad- 
uates, it is hardly fair to give men who have had 
a sound professional training so unmeaning a de- 
gree. If they are of no real use to the graduate, 
let us at least tell the truth in them! The de- 
grees suggested are definitive, exactly truthful, 
and sufficiently loud sounding for those who seek 
for that element. 

For postgraduate degrees, in our judgment, the 
proper one in the professional courses is that of 
“Civil Engineer,” etc., conferred when he is one! 
By this we do not mean that he must first rise to 
the top of his profession, but that he shall have 


had at least two years of practice and one of 
study, or three years of practice, since he grad- 
uated. . If colleges-choose to confer the degree of 
D. ©. E, where special honor is warranted, fol- 





lowing present usage in respect to LL.D. or 

_D.D., there certainly can be no objection to it, 
since “Doctor” means, and is understood to mean, 
nothing but “learned” or “instructed.” 

We do not forget that in medieval usage “doc- 
tor” and “magister’ were almost interchangeable 
terms. They were not equivalents in original 
meaning, however, nor are they equivalents when 
translated into modern English. 

In certain courses, as in chemistry, it might 
even be necessary and proper to give this “Doctor” 
degree after a few years of practice, without 
further study, and the only objection to making 
this the general postgraduate degree is that it 
would cheapen the title and make it absurd. 

As for the “general science’ men, they are and 
will ever be (so far as their college training goes) 
nothing but smatterers. Let them have their B. S. 
degree when they graduate, and let them get their 
M. S. degree when they show that they are such, 
and not before. They are apt to be the most hungry 
of all for degrees, however, and if for them it seems 
necessary to keep the M. S. degree; let us at least 
turn the lie into Latin and make it S. M.! It 
seems less offensive to tell lies in Latin; it seems 
medieval and fitting; but lies told in modern Eng- 
lish and solemnly attested seem—well, rather baa 
form, to say the least, and rather bad morals, as 
well, according to modern ideas. 


BRIDGE PIERS IN THE NORTH RIVER. 

The North, or Hudson River, at New York city, 
is the principal harbor of the United States. Its 
navigation has distinctly the character of harbor 
navigation, combined with river navigation, that 
is, the vessels not only pass up and down, as on a 
river, but crosswise, from shore to shore, and di- 
agonally, as in a harbor. The large ocean steam- 
ships must have room to swing in and out of their 
docks and slips, and chiefly for this reason the 
anchoring of vessels in the river is prohibited. 
Some of these steamers are 560 ft. long, and steam- 
ers will undoubtedly soon appear of a length of 
over 600 ft., requiring the full unobstructed width 
of the river at any point for their evolutions. Two 
of the White Star steamers are 582 ft. long, two 
of the Inman steamers, 565 ft., while the new 
Cunard steamers will be 620 ft. long, and the new 
Inman steamers probably about the same length. 
From year to year the region devoted to wharves 
and docks is extending upward, and probably will in 
future require the entire water front of the city. 
Besides, the United States government is cutting 
a canal from the North River to the Harlem River 
for the purpose of giving direct entrance to ocean 
craft from Long Island Sound through the Har- 
lem River into the North River, which will thus 
more than ever require to be free from mid-river ob- 
structions. The time of greatest danger to navi- 
gation is during the frequent fogs in the harbor. 
Collisions are of almost daily occurrence, in spite 
of all possible precautions, as shown by the reports 
of the Chief of Engineers, United States Army, but 
a collision of two ships can never be so disastrous 
as a collision of ship and bridge pier. The man- 
euvring and steering of vessels intersecting each 
other’s courses is very much complicated by any 
immovable obstruction, such as bridge piers in a 
harbor, even in clear weather, and becomes a mat- 
ter of very serious danger in icy or foggy weather. 
So much so, that if nature had planted piers or 
rock islands in the North River, the government 
would long ago have expended hundreds of thous- 
ands of dollars, if necessary, for their removal, as 
it did at Hell Gate, with less than one-tenth of the 
prospective commerce. 

For these reasons, whatever else may be done 
about bridging the North River, we trust it will al- 
ways be insisted on that it shall be bridged, if 
bridged at all, by a single span from pier line tw 
pier line; because it is undoubtedly within the re- 
sources of engineers at the present time to build 
such a bridge without any very heavy increase of 
expense. There is an evident effort at the pres- 
ent time to acquire powers of construction which 
do not contain this proviso. They should never be 
granted. 

It has been said that a bridge pier is no more of 
an obstruction than a ship at anchor. This is not 
correct. A ship at anchor does not disturb the 
regimen of ‘the currents, or of the fiver, but a 
bridge pier does, necessarily, because it must reach 
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to the bottom of the river, diminishing the cross- 
section of mid-river, where it affects most vitally 
the tidal currents either way, for which allowance 
must be made by the navigator. In foggy weather 
the obstruction is not visible, its disturbing effect 
cannot be promptly judged, and disastrous col 
lisions may be the result. 

The dimensions of such a bridge pier in the North 
River can certainly not be less than those of the 
Brooklyn Bridge, 140 x 60 ft., near the water 
line, but on account of the more exposed location 
to wind storms, it must be made larger. It was 
necessary in the case of the Forth Bridge, in Scot- 
land, for this reason, to make the towers very wide 
at the base, requiring a group of four piers, each 
80 ft. in diameter, and the middle tower occupying 
an area of 430 x 230 ft., for which an existing rocky 
island was utilized. The base of the tower, how 
ever, was made for safety larger than the width of 
the Inchgarvie island. A bridge pier in the North 
River would for safety likewise require to be as 
large as a good-sized island. The two piers for the 
North River Bridge, already authorized, are to be 
340 x 180 ft., but they will be“located on the edge 
of the water within the pierhead lines, and no piers 
or other obstructions are allowed anywhere in the 
river itself. 

That there is no real necessity whatever for 
bridge piers in the North River at New York city 
is shown by experience in building great bridges. 
The oft-expressed judgment on this question of the 
government engineers of the War Department is 
founded on indisputably correct engineering and 
economic grounds. Their record on bridge require- 
ments is a most remarkable one for the foresight 
and progress shown. It is their achievement that 
they insisted on 500-ft. channel spans for railway 
bridges over the Ohio River, 22 years ago, when al- 
most all other bridge engineers held that it was 
impossible to build them. But after the law's 
enactment, as recommended by the War Depart- 
ment, the bridges were built accordingly, and it is 
a noteworthy fact in this connection, that at this 
time such a long span can be built for less than 
one-half the cost of the first ones. For instance, 
the Cincinnati Southern R. R. bridge, built 18 
years ago, cost about $769 per lin. ft. of the 500-ft. 
span for sub-structure and superstructure, while 
the similar cost for the Ohio River bridge, at 
Pittsburg, was only $340 in the year 1891. Similar 
Ohio River bridges are now built almost every 
year. The government engineers prescribed a 70)- 
ft. span for the Memphis railway bridge over the 
Mississippi River. It was strenuously objected to, 
but finally built without difficulty. They prescribed 
a 1,000-ft. span at New Orleans, for a bridge to 
be located above that city, and there will be no 
difficulty whatever in building it. 

When the Brosklyn bridge was proposed with 
one single span of 1,600 ft. across the entire Enst 
River, the great majority of engineers in this coun- 
try expressed their serious doubts as to its practi- 
eability. It was approved and built, and can now 
be duplicated for less than one-half the cost. The 
government engineers, during the month of Jan- 
uary, approved two more proposed  single-span 
bridges over the East River, between New York and 
Brooklyn. The North River bridge, authorized by 
act of Congress, and approved by the Secretary of 
War, with a single span over the North River of 
3,100 ft., is the latest example of bridge progress, 
and we see no reason to believe that there will be 
any more engineering difficulty in building it, or 
even as much, as in the case of the Brooklyn 
Bridge. : 

There is no economical waste in this requirement 
of the War Department; for the estimates of 
the North River Bridge Co., on file with the Inter- 
state Commerce Commission, indicate that the cost 
per lineal foot of track of the North River bridge 
will not be as large as that of the Memphis bridge 
for substructure and superstructure, not over $300 
per foot of track, which is the best unit for 
comparisons of cost of bridge construction. This 
bridge is designed for 14 tracks, eight of which will 
be laid at first, and the others added as required 
for an increasing traffic. The plans are fully 
worked out, and we have no reason to doubt their 
correctness and absolute safety; though some state- 
ments to the contrary have been disseminated by a 
rival project. 

One -bridge across the North River, of the di- 
mensions and capacity demanded by the conditions 
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here set forth, would cost so much money that 
capital would hardly furnish the means for erecting 
another by its side, which would merely divide pro- 
spective income. But whichever of the two pres- 
ent companies finally bridges the North River, let 
it be a fixed condition that the plan adopted 
shall leave the harbor of New York absolutely un- 
tramelled to navigation and to the movement of 
ocean steamers of yet unknown length. And this 
advice applies to the harbor of the future New 
York, which will doubtless extend to the Harlem 
River, or beyond. This is the view wisely taken 
by the War Department in its past dealings with 
proposed structures across this river, and there is 
every good reason ‘why Congress should adhere 
strictly to the precedent thus established. 

The commerce of the North River, including all 
traffic, is now said to be eight times that of the 
Mersey River, at Liverpool, and it is futile even to 
guess at its possible growth in the near future. 
Yet the English government forbade the bridging 
of the Mersey, and compelled a tunnei under 
the river. Americans would doubtless be pleased 
to see a 3,100-ft. bridge spanning the North River 
as an exhibit of the latest development of mod- 
ern bridge engineering. The danger and folly of 
denying the possibility of erecting a bridge of this 
span to-day is shown by the fact that in 1868, 26 
of the then leading bridge builders and engineers of 
this country signed a declaration stating that the 
550 ft. span proposed by Captain Eads for the St. 
Louis bridge was impracticable and purely vision- 
ary; and he was further derided and libelled for 
proposing to use steel for his material. Yet this 
bridge was built, and steel is now almost the only 
material used in long span bridges. The fact 
that a bridge has been built just above the St. 
Louis bridge, 20 years later, for one-third the cost, 
and that the Brooklyn Bridge could be duplicated 
for one-half its cost, only mark the advance made 
since 1868. The span proposed for the North River 
bridge is a daring leap into the future; but what 
unprejudiced engineer would care to record him- 
self as against its engineering possibility, in the 
light of past experience, and the present rate of 
advance in our knowledge of materials? 


THE FIRST INVENTOR OF THE INCANDES- 
CENT LAMP. 

A sensation has been caused in electrical circles 
by the alleged discovery of an inventor of the in- 
candescent lamp who antedates Edison by many 
years. As announced in our issue of Oct. 6, 1892, 
the Edison patent, No. 223,898, on the incandes- 
cent lamp was sustained in the court of last re- 
sort by a decision handed down Oct. 4, and since 
that date injunction after injunction has been se- 
cured, clesing the works of incandescent lamp mak- 
ers. But in the suit of the General Electric Co. 
against the Beacon Vacuum Pump Co., of Boston, 
the defendants gave the plaintiffs a great surprise 
by bringing forward affidavits from numerous wit- 
nesses alleging that one Henry Goebel, a German 
instrument maker, invented and made incandescent 
lamps similar in all essential details to the lamp 
described in the Edison patent, as long ago as 
1855. Goebel emigrated from Germany to the 
United States in 1848, settled in New York city, 
and soon began experimenting with electrical ap- 
paratus. In the years before the war he operated 
a portable astronomical observatory, consisting of 
a telescope 15 or 20 ft. in length, mounted on a 
wagon, which, on pleasant summer evenings, would 
be stationed in some open space in the uptown 
streets, uptown then signifying locations no farther 
north than Union Square’or Astor Place. To at- 
tract the attention of passers-by, Goebel was ac- 
cutomed to display two or three of his incandescent 
lamps, current for which was furnished from bat- 
teries placed underneath the driver’s seat. It is 
thus seen that Goebel made no secret of his inven- 
tion, and until his removal from his shop in Mon- 
roe St., which he occupied for more than a score 
of years, he continued to make lamps and publicly 
exhibit them. In 1881, soon after Edison’s in- 
vention was made public, a company known as the 
American Electrie Light Co. was organized to 
make incandescent lamps, and Goebel was em- 
ployed to make carbons for the company and pro- 
‘lueed excellent work until the company failed. 
Why the fact of Goebel’s anticipation of the Edi- 


son patent was not then made public does not yet 
appear. 

The history of Goebel’s invention was given in 
great detail in 28 affidavits, which were filed by the 
Beacon Co., as its defense in the proceedings for 
an injunction brought by the General Electric Co. 
Besides the affidavit of the inventor himself, testi- 
mony was taken of several of his children and 
many of his neighbors, who were familiar with 
his work, also of Prof. Charles R. Cross, of the 
Massachusetts Institute of Technology, and of Mr. 
Franklin L. Pope. After hearing arguments from 
the counsel on both sides the court granted a 
week’s time for the filing of briefs and such further 
affidavits as each side may desire. It is certain 
that this remarkable case of prior invention will 
be thoroughly investigated, and the extent of Goe- 
hel’s work will be determined. 

' The new lamp of the Westinghouse Co. also 
promises to lead to further litigation with the 
General Electric Co. The new lamp differs from 
the Edison or common lamp in being made in twu 
parts, like a bottle and stopper. The joint be- 
tween the two is made by a cement. The West- 
inghouse Co. probably rely on the fact that the 
stopper can be made of porcelain or some material 
other than glass to defend themselves from the 


charge of infringement, as the Edison claim which 


has been sustained is for a carbon filament in a 
vacuum chamber made entirely of glass. x 


The Syria-Ottoman Railway, from Haifa to Damascus 
(Eng. News, Dec. 15, 1892), will be 130 miles long, of 
standard gage. Work has been commenced; tle cere- 
mony of turning the first sod being accomplished by the 
sacrifice of sheep, and the saturation of the earth with 
their blood. Leaving the Bay of Akka, the line will 
skirt the Carmel range to the Esdraelon Valley, touching 
at Nazareth, and crossing the river Jordan at the 
south end of Lake Tiberias, whence it will run by the 
Hauran plains to Damascus. The district traversed is 
said to be very rich and fertile. 


Turnel ventilation will have to be provided for in the 
long tunnels of the new Dore & Chinley branch of the 
Midland Ry., of England (Eng. News, Noy. 17, 1892), 
as, according to the “Railway News,” it is very ditli- 
cult to get the smoke out of the tunnels, and the Mid- 
land Ry. will, it is understood, cut a heading along 
the side from end to end, by means of which it may 
be carried off. This will be a work of some magnitude, 
and it is expected that a number of men will be em- 
ployed on the work for upward of twelve months longer. 
This project, it is considered, will not be so expensive 
as sinking more air shafts from the summits of the 
hills. 


The Pottstown Iron Co., of Pottstown, Pa., was 
placed in a receiver’s hands on Jan. 30. The company 
has over $3,000,000 invested in its plant, and is notable 
as being the only works in America which has made 
steel successfully by the basic Bessemer process. 
Although this steel plant has been made a_ success 
technically, the large expenditures in its development 
are alleged to be one reason of the company’s financial 
difficulties. 


A single-screw steamer has again beaten a twin-serew 
of the latest type in a race across the Atlantic. The 
“Etruria” of the Cunard line left Queenstown on Jan. 
22, and three hours later the ‘Fuerst Bismarck,” of 
the Hamburg-American line left *Southampton, 300 
miles further east. The “Etruria” arrived at New 
York 28 hours, 10 minutes ahead of the twin-screw 
vessel, while the best records between the two routes 
differ by only 10 hours. The Hamburg-American boat, 
however, had an unusually rough passage. 


The rain makers can no longer pursue their Fourth of 
July experiments at government expense. The House 
Committee on Agriculture has refused to make further 
appropriations for rain making experiments. 





An underground electric railway is proposed for 
Brussels, and will be a belt line having eleven stations. 
Each train will consist of only one car, on four-wheel 
trucks, with motors on one truck. There will be first 
and second class compartments, accommodating 40 
passengers, with a compartment in front for the engine- 
man or operator. It is proposed to run eleven such cars 
in each direction, and to work the traffic by the 
automatic electric block system, as. adopted on the 
Liverpool electric elevated railway. The elevators at 
each station will be operated by electric power. Mr. J. 
H. Greathead is the engineer. 


The Massachusetts Board of Highway Commissioners 
will argue, in their forthcoming report, that if towns 
will spend $1,500 in modern road machinery they would 


save an average of $1,000 annually in labor ard 
material, 


LETTERS TO THE EDITOR. 


CONTINUOUS RAILS. 


Sir: Noting the remarks in your issue of Jan. 12 on 
“Continuous Rails,’ describing the case of the Rich 
mond & Durham R. R., I hasten to advise you that in 
a discussion by Mr. Chas. 8. Churchill, read at the En 
gineers’ Club of Philadelphia a week ago, Mr 
Churchill gave a by no means encouraging account of 
the present condition of that piece of road. I do nor 
remember the exact statement, but I think a note aq 
dressed to Mr. Churchill, Norfolk & Western R. R. 
Roanoke, Va., would elicit information worth having in 
this connection. 

On the other hand, Mr. Gleaves (R. Taylor—not T 
Taylor, as you have it) wrote me Nov. 7 last (1892) 
“The three miles on the Lynchburg & Durham R. R 
are still in good condition and have not been disturbed."’ 
He also writes: “Last summer (he must mean summer 
of 1891) I built a double track electric railway, and used 
45-Ib. T rail. I did not provide for expansion, and a 
service covering two summers and one winter has no: 
shown any defect.’’ See correspondence of mine wit) 
Brinckerhoff, in “Street Railway Journal,” this month. 
page 33, giving abstract of discussions before Institu 
tion of Civil Engineers and Franklin Institute some 41) 
years ago on same subject, participated in by Brune’. 
Hawkshaw, Ellwood Morris and J. Dutton Steele. 

Yours truly, John C. Trautwine, Jr. 

Philadelphia, Pa., Jan. 15, 1893. 


(We give below a communication from Mr. 
Churchill on this subject.—Ed.) 


Sir: I beg to state that the article in Engineering News 
of Jan. 10, on “Continuous Rails for Railways,’’ as far 
at least as it relates to a certain experiment made on 
the Lynchburg & Durham R. R., does not represent the 
facts at this date. 

In the discussion of my paper on “High Speeds on 
Railways from a Maintenance of Way and Engineer- 
ing Standpoint,’”’ before the Engineers’ Club of Phila- 
delphia (an abstract of which is given in another col- 
umn.—Ed.), Mr. Jno. C. Trautwine remarked that “the 
author makes no allusion to the question as to whether 
continuous rails are generally practicable.’’ This query 
of Mr. Trautwine, among others, was answered under 
date of Dec. 31, which answer in full was presented in 
the Engineers’ Club of Philadelphia at the meeting of 
Jan. 7. The answer to this one query was as follows: 

“As to the possibility of securing continuous rail, I do 
not think it is probable in connection with railways. 
It is more possible with street railways, as the traffic 
and loads are very light compared with railways; and, 
as the rail is very much protected from effects of the 
temperature by being surrounded by paving. 

The experiment made by Mr. Gleaves, near Lynch 
burg, was on the Lynchburg & Durham R. R. That 
road is now one of the leased lines of the Norfolk & 
Western R. R., and consequently I am prepared to give 
the results of that experiment. 

I made a personal examination of this experimental 
track during November, 1891. My report reads as fol- 
lows: 

‘Near Gladys is a section of three miles of track put 
up on the so-called ‘Noonan system.’ The rails have 
been riveted together at the joints for the whole dis- 
tance of three miles, and at each end.of the three mile 
section is a point switch arranged so as to take up the 
expansion of the three miles of continuous rail. None 
of the rails are spiked close’to the ties, but there is 
a little play allowed between the flange of the rail and 
the underside of the spike head. The ties are com- 
pletely covered with light earth from the adjacent 
cuts; in fact, nothing is seen on this section of track 
excepting the heads of the rails. This track was put 
up about 1% years ago. It is now, however, in poor 
line and surface and it will soon be necessary to remove 
all the top filling and re-surface it, the same as any 
piece of track. The only advantage secured, therefore. 
by this system of track is smoothness at the joints 
due to the rails being riveted together." 

I have a report to-day from the Superintendent of 
the Durham Division (the old L. & D. R. R.), of our 
road in regard to this piece of track. It is as follows: 

“Owing to the ties being buried they are water sogged, 
consequently they are much sap-rotted, and prob- 


very 
ably 50% of them will have to be renewed during 1893. 
The 


tly do 

factorily, as the track is badly kinked, mofé especi- 
ally during summer. Track also 
frequently, so you can well imagine what an expensive 
job it is to re-surface it.” 

From the above it is to be noted: 

1. That ties are quickly destroyed when covered in 
the manner required in the so-called ‘‘Noonan track.” 
2. That expansion of rails cannot be disregarded even 
though the track is buried as much as possible, anf 


Oe ee he aie a ae a 
3. Expansion of a long section of e#anot be 
carried successfully to one point, even when spikes are 
kept loose for the purpose. 

4. The track does not remain in surface even under 
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- eomparatively light traffic, as well as ordinary track, 


and it is very expensive to restore it to surface. 
=. Therefore, the experimental “Noonan track” Is 
a failure Yours truly, 
Chas. 8. Churchill, 
Engineer of Maint. of Way, N. & W. R. R. 
Roanoke, Va., Jan. 26. 





THE EMPLOYMENT OF ENGINEERS ON ENGI- 
NEERING BOARDS. 

sir: I should like to ascertain the composition of the 
poards of large engineering propositions such as the 
Croton Aqueduct Commission, the Chicago River 
Drainage Commission, etc. How many engineers, if 
any. are there on these boards, and is it customary to 
appoint on boards where large engineering works 
are to be discussed and decided upon, any engineers 
as members thereon? 

We have under discussion, the appointment of Water 
Commissioners for the management and control of irri- 
gation works under the provisions of a bill which has 
just been introdaced into the Montana Legislature. I 
have no doubt of the propriety of engineers acting on 
such a board, nor do I doubt that competent profes- 
sional men would greatly add to the efficiency of a 
board rather than one composed entirely of business 
men. Trrigation. 

Helena, Mont., Jan. 20, 1898. 

(In answer to the above we can say that Gen. 
James C. Duane, late Chief of Engineers, United 
States Army, is now a member of the Croton Aque- 
duct Commission, and Mr. L. E. Cooley, on the 
Chicago River Drainage Commission, is a graduate 
of an engineering school, was professor of civil en- 
gineering, has long practiced this profession, and 
was at one time Chief Engineer of the Commission 
of which he is now a member. As to the gen- 
eral practice in this connection, it is only too well 
known that “practical politics” has often much to 
do with the appointment of members of boards hay- 
ing in their charge public works involving a large 
expenditure of public money. In such cases the 
appointing powers rather discourage the employ- 
ment of trained men who might watch too closely 
the methods of conduct found most expedient. 
But when the appointment is made solely in the 
interest of the public, and the work is of an en- 
gineering character, it is usual for at least one 
member of the board to be an engineer of repute 
and experience. As examples, we may mention 
that in Massachusetts, Mr. Desmond Fitzgerald, 
M. Am. Soc. C. E., is a member of the State Topo- 
graphical Survey Commission; Mr. Hiram F. Mills, 
C. E., is on the State Board of Health; Prof. 
George F. Swain, Professor of Civil Engineering 
in the Massachusetts Institute of Technology, is 
on the State Railway Commission, and Mr. Clem- 
ens Herschel, a prominent civil engineer, was on 
that board before him. Mr. W. E. McClintock, 
M. Am. Soe. C. E., is a member of the Massachu- 
setts Highway Commission. In New York, at 
least one member of the Rapid Transit Commis- 
sion may claim engineering knowledge; that is 
Mr. Samuel Spencer, who was formerly General 
Manager of the Baltimore & Ohio Railway Co. 
Among the Brooklyn Bridge Trustees have been 
Messrs. Thomas ©. Clarke, Charles Macdonald 
and Mr. George W. McNulty, all members of the 
American Society of Civil Engineers. This list 
could be much extended, but cases enough have 
been cited to show that in such boards the pres- 
ence of at least one trained man is deemed essen- 
tial in assisting the business men 6f the board to 
arrive at proper conclusions in discussing matters 
of an engineering nature.—Kd.) 





GOOD DREDGING WORK AT BALTIMORE. 
Sir: I noticed with much interest for several reasons 
the reference in your issue of Jan. 19, pages 55 and 
56, to the improvement of the harbor of Philadelphia. 
One reason is that the work is in charge of one of the 
most competent officers of the Corps of Engineers. 


' Another is that I once had some comection with the 


improvement-he now has in hand. 

In view of your remark as to the “stiff. requirements” 
of his specifications, viz., the removal of about 300,000 
or 350,000 cu. yds. per month from April to December, 
[ think you will find the table below interesting, ex- 
hibiting, as it does what was actually done in the 
mprovement of the channel to Baltimore, and showing 
that Major Raymond has not over-estimated what may 
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than 600 ft. wide at any point. The very capable and 
energetic contractor for this work was the American 
Dredging Co., of Philadelphia. 

The ordinary individual does not realize what a lot 
of stuff 6% millions of cubic yards means. If put 
to him in the following way, however, he does: If 
this mass were piled on Pennsylvania Ave., in Wash- 
ington, a very wide street, from the Capitol to the 
Treasury Department, it would fill the street from 
house to house on the sides, and be 200 ft. high, nearly 
half the height of the Washington monument. 

The following table is a summary of dredging in the 
channels leading to the harbor, at Baltimore, Md., by 
the American Dredging Co., of Philadelphia, Pa. Com- 
menced Feb. 17, 1891; completed Dec. 6, 1892. The 
figures in brackets, under Number of Dredges, indicate 
the number of days’ work for one or more of the 
dredges. For instance, in February, 1891, one dredge 
worked 10 days and the other 9 days. In December, 
1891, five dredges made full time; and of the remaining 
two dredges one worked 23 days and the other 21: 


Month. No. of dredges. Cu. yds. 
1891. 
MNES ico Dag che encscacese 2 (9, 10) 
ae eee 2 157,951 
a eisai Wak ob kg 5 (17, 20) 283,759 
MECH sunk duwtachi deus 7 (10, 25) 398,495 
ert 7 455,526 
BNL 664s «ikea nse tan 499,681 
DURA URC 65346 Cine tu Kes 7 448,328 
ME akied sewnsineeewens 8 (13) Z 466,708 
Ci «ten betwen sents 8 355,574 
MCG GUNS aa necks s cea 8 (11, 17) 252,721 
BG as Gan te Ciaeevients 7 (21, 23) « 204,080 
1892. 
Mcveavanaiiseeanses 5 (16, 16, 20, 20, 20) 132,522 
Be eebicadetsncwied 3 (10, 10, 10) 1, 
Pa sh Saket eh ek ems 7 (17. 24, 24, 12) 339,812 
Di eards akheves vader 8 ( 408,158 
WOU Catee's ie veesods cee 7 349,566 
BG eeN ices wereatens 7 (25, 15) 309.1 
CE 6c kant seeks es ds oue 6 329,663 
MRT CeWGEtenstanaken 5 (19) 266,700 
racic eccuneescuee Gan 4 228.947 
Mach snankintenss cutee 216,339 
Ws ca eet cha cue ceeesan 2 (6, 6) 15,705 
NTE, i 56:0 «og Bi Ai nig ore NE dak Xen Vownres 6,219,179 


In July, 1891, the Atlas Dredging Co.’s dredge 
“Dauntless’’ removed 140,000 cu. yds. On July 10, 
1891, the Atlas Dredging Co.’s dredge ‘‘Dauntless’’ re- 
moved 6,879 cu. yds. in 11 hours. On July 10, 1891, 
there were removed by seven dredges (4 grapples, in 
soft material; 3 dippers, in hard material) 26,487 cu. 
yds. in one day. The shortest tow for the ‘‘Dauntless’’ 
was four miles. The tow varied in length from one 
mile to 13 miles. Respectfully yours, 

Wm. P. Craighill. 

U. 8. Engineer’s Office, Baltimore, Md., Jan. 26, 1892. 





CORKOSION OF IRON IN RAILWAY BRIDGES. 


Sir: In the article on “Corrosion of an Overhea? 
Bridge by Locomotive Gases,’’ in your issue of Jan 
19, you say: “Although numerous cases are instanced 
where this corrosion has taken place to the extent of 
not only weakening iron bridges and other iron 
structures, but of actually making them unsafe, there 
is almost nothing in engineering literature treating 
scientifically of the chemical action which takes place, 
end the concomitant conditions and elements neces- 
sary to its most rapid work of corrosion.” 

In view of the scarcity of engineering literature upon 
this subject, perhaps an abstract of a contribution 
which I made to it as long ago as 1885,* will be of 
interest. It described an examination of some pieces 
of iron rust taken from a bridge on the Pennsylvania 
R. R., in order to determine if possible the cause of 
the rusting. 

The rust was in several pieces or flat plates, some 
of which were as much as % in. in thickness. Some 
were quite friable, being easily broken by the fingers, 
while others required a light tap with a hammer to 
break them. All of the plates were covered on the 
outer side with a thick coating of a sooty nature. 
which was no doubt finally divided carbon deposited 
from the smoke of the locomotives. In other respects 
the rust was in no way distinguishable to the eye 
from iron rust formed in the atmosphere under ordi- 
nary circumstances. A portion of the rust was finely 
powdered, put into a flask, and distilled water, free 
from ammonia, added. The flask was tightly corked 
and exposed to a gentle heat for two weeks. The water 
was then filtered off, and examined to find whether any 
thing had gone into solution. It had a strongly bi- 
tuminous odor, a thin oily film appeared upon the sur- 
face, and it was neutral to test paper. A careful 
qualitative analysis showed the presence, in the water 
solution, of iron, ammonia, sulphuric acid and traces of 
sulphurous acid and chlorine. Nitric and nitrous acids 
were searched for, but could not be found. A separate 
portion of the rust was tested for carbonic acid, and it 
was found in considerable quantity. The water solu- 





In “The Rapid Corrosion of 
Tron in 03 = ae see 
~ of 27. in the J 
sie ies area sis 


111 


tion was evaporated to dryness, and a small grayish 
residue was left. 

The result of the analysis suggests at once the 
causes of the rapid oxidation of the iron. The presence 
of carbonic, sulphuric and sulphurous acids, no matter 
how small in quantity, is sufficient to promote rapid 
corrosion. The sources from which these substances 
are derived are evidently the escaping gases of the loco 
motive, which contain carbonic acid, carbonic oxide, 
moisture, and if there is sulphur in the coal, sulphurous 
and sulphuric acids. The chlorine and ammonia found 
may come either from the atmosphere, or from the 
water used in the locomotive. It would be interesting 
to know the action of each of the various gases above 
mentioned upon iron, to learn which of them has the 
greatest tendency to cause corrosion. The literature 
upon the subject is not extensive. One writer, how 
ever, Prof. F. Grace Calvert, has conclusively shown 
that carbonic acid is a most active agent in presence 
of moisture to promote corrosion. I refer to papers 
describing his experiments, published in the ‘London 
Chemical News,”’ Jan. 28 and March 11. 1870, and 
March 3, 1871, and also to his experiments upon the 
action of sea water upon iron, published in the “‘Bngi 
neer,” Aug. 25, 1865, and “Engineering,’’ Dec. 20, 
1867. 

Among other interesting observations Professor Cal 
vert remarks that Claude Berdoulin first discovered in 
1683 that ammonia is formed when aerated water acts 
upon steel. In 1720, E. F. Geoffrey found that iron rust 
formed in the air contains moisture and ammonia. 

With these researches of Professor Calvert before 
us, we have no difficulty in accounting for the rapid 
oxidation of iron in railway bridges. All the condi 
tions necessary to promote corrosion are present. The 
earbonic acid and moisture escaping from the loco 
motives would themselves be sufficient; but when to 
this we add the sulphuric acid and chlorine, both of 
which were found in the analysis, we have, when they 
are dissolved in the moisture, an acid or a saline liquid 
capable of the most energetic action. Furthermore, the 
presence of the carbonaceous deposit has, no doubt, a 
tendency to assist the corrosion, both by its acting as 
a nucleus which retains the moisture and acids and 
condenses the gasses within its pores, and by its in- 
flucing galvanic action, carbon being electro-negattve 
to iron. The reason of the presence of ammonia in 
iron rust is stated by Bloxam, who says that it is 
formed from the nitrogen in the air during the process 
of rusting. It appears that the water is decomposed 
by the iron, and the liberated hydrogen enters at once 
into combination with the nitrogen held in solution br 
the water to form ammonia. 

In connection with this subject, the writer has made 
an experiment to determine the action of sulphurons 
acid upon iron, as follows: Two one-half litre flasks 
were taken, and in one was placed about two ounces 
of clean and bright wrought fron turnings, and in the 
other two ounces of old rusty lath nails. Ten cubic 
centimetres of water was added to each, enough to 
merely wet the iron. and a current of sulphurous acid 
gas was then passed into each for a few minutes, and 
the flasks tightly corked and sealed. The gas had an 
immediate and energetic action m each case. The 
bright turnings at once became black, and then a 
white sandy-like deposit appeared in the bottom of the 
flask. On shaking this deposit around the side of the 
flask, it in a few minutes changed to a grayish color. 
und afterward a part of it became of the color of tron 
rust. The lath nails in the other flask at first lost 
their rusty appearance, and then the white deposit 
appeared as in the first case. A third flask was then 
taken and ten cubic centimeters of water put in it, and 
filled with sulphurous acid gas and corked; but no iron 
was put in fit. All three flasks were kept corked for 
a week, and then opened. The third flask had a suffo- 
cating odor of sulphurous acid, and the water in the 
bottom contained both sulphurous and sulphuric acids. 
The other flasks were entirely free from any smell 
of sulphurous acid. The water was tested and found 
to contain protosulphate of iron. The precipitate 
around the sides of the flask was dissolved in hydro- 
chloric acid, amd found to contain sulphuric acid and 
iron, both as ferrous and ferric oxide. The iron nails 
and turnings were weighed and found to have lost 
nearly 1% of their original weight. This experiment 
seems to show that sulphurous acid is rapidly 
changed into sulphuric acid in the presence of fron 
and moisture, and that the fron is thereby rapidly 
corroded. The sulphurous acid escaping from the loco- 
motives must, therefore, be considered one of the moat 
active agents of the corrosion of railway bridges. 

Wm. Kent. 
M. Am. Soc. M. F. 

New York. 


PERSONAL.—FRANCIS MEAGHER. 


Sir: I am asked by his relatives to endeavor to learn 
something -@boub a young civil engineer, Francis 
Meagher, of Dublin, and of a well known family, who 
was on the isthmus, engaged on the Panama Canal, in 
1884. and from whom nothing has since been heard 
by his family, I am told that a gentleman of my own 
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Dredging Co.—and of whom I can get no trace also - 
would be likely to know something of the circum- 
stances, should Mr. M. have died at that time. I 
shali be grateful to any reader of the News who 
may give me any information that may aid in ob- 
taining definite news in relation to the young man of 
whom such information is most anxiously sought by 
his friends. Yours truly, 
Ithaca, N. Y., Jan. 26, 1893. R. H. Thurston. 


THE EAST RIVER BRIDGES. 


Sir: Regarding the action of the Secretary of War in 
placing the height of new East River bridges at 140 
ft., and reason existing for such action, I have been 
given to understand that it has been so decided be- 
cause the East River channel hugs the east shore 
at points selected for the new bridges. 

With a central height of 140 ft. there will be 
scarcely more than 135 ft. over the channel; and as 
our present bridge gives 135 ft. clearance over the 
channel, it would not be advisable to build a new 
structure with less clearance. Vessels in tow are 
particularily hard to manage, and on a strong tide 

will invariably drift into the channel of the river. 
This suggestion will, undoubtedly, make clear the 
reason for the decision referred to. Yours truly, 

New York, Jan. 27, 1893. Wm. W. Crehore. 


TOWNSHIP MERIDIANS. 


Sir: In view of the many errors being made in sur- 
veying every day by the use of the compass, and the 
fact that the compass is used in rural distircts, and to 
some extent even in cities and towns; also taking ac- 
count of the fact that the magnetic variation is a 
quantity quite different even in towns quite near 


-e@ach other, what sort of an idea would it be for a 


state to appropriate money for the establishing of a 
meridian in each township, marked by permanent 
bounds? Then a law should be passed requiring all 
surveys of lands to be made with reference to the 
same, er with true azimuths and distances. Is the 
idea a practical one, or would it fail from want of 
support by the profession? Very truly yours, 
William Nelson. 
Laconia, N. H., Jan. 8. 


(Such meridians are already established in dif- 
ferent parts of the United States, though their use 
so far is rather limited. If surveyors were com- 
pelled to use the transit, and to make observations 
for true azimuth, or at any rate to use nothing 
less exact than the solar compass; and if it were 
also compulsory to file exact notes of surveys, with 
bearings of all lines from a true meridian, which 
notes must be accessible to every one, it would not 
be long before a survey could easily be made in 
any part of a township from lines of known 
azimuth. A number of separate observations, 
earefully made, would probably lead to more cor- 
rect results than would be reached by carrying a 
meridian to any great distance east or west from 
a standard at the county seat, as, besides the 
chances of error in carrying such a line, a correc- 
tion for longitude requiring some calculation would 
have to be made. There is a growing sense of the 
need of laws to regulate the working of surveys, 
and action has already been taken in some states. 
For instance, the Ohio Society of Surveyors and 
Engineers has a bill for this purpose now before 
the legislature. We believe that our correspond- 
ent’s idea is quite a practical one, and that 
improvement in this respect will soon be made. 
—Ed.) 


NOTES AND QUERIES. 


G. A. Fowle, Alexandria, Va., asks: Can you send 
me the address of some manufacturer of fire escapes 
of the most approved plan.—As the name of such manu- 
facturers is legion, we can do no more than make 
public this request. 


A. T., of New York, asks for reliable information 
relating to electric street railways with more than 5% 
grades. There are a number of lines in the United 
States operated on steeper grades, Perhaps the most 
remarkable cose is the San Francisco & San Mateo 
electric railway, which is a double-track road, with 
one grade at 11%% and another at 14%. The first 
named grade is operated in the usual manner, and is 
generally regarded as the maximum for electric service 
alone. The 14%-grade is only used on the down-grade 
trip, and is operated by a cable and counter-balance 
running in a conduit beneath the track. The details 
are briefly given in our issue of Sept. 1, 1892. As to 
full description of machinery, cost of maintenance, 
operation, ete., asked for, we can only refer our cor- 
respondent to the company itself. It is, or was then, 
the only electric railway in San Francisco, 
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AN ENGLISH VARIABLE EXHAUST NOZ- 
ZLE. 


We illustrate herewith a locomotive on one of 
the principal English railways fitted with a varia- 
ble exhaust nozzle invented by Mr. Geo. Macal-- 
lan, Superintendent of the Stratford shops of the 
Great Eastern Ry. The cut, which is reproduced 
from a photograph, shows the construction so 
clearly that little explanation is necessary. It 
will be seen that while this arrangement gives 
only two sizes of opening, it avoids the obstruction 
of the flow of steam by mechanism in the interior 
of the nozzle, and the moving parts are so sim- 
ple that they are not likely to become clogged. 
This nozzle has been in use for over three years on 
some of the Great Eastern locomotives, and the 
total number of locomotives fitted with it in Eng- 
land is now over 250, this number including loco- 
motives on several of the principal English rail- 
ways. As generally used, the fixed opening in 
the blast pipe is made large enough to keep up 
steam when the engine is doing ordinary work. 
The opening in the movable top is made 30 to 40% 
smaller, and when, in ascending grades or pulling 
a very heavy train, the steam pressure begins to 
fall the movable top is turned down by a rod 
reaching back*to the foot plate. The accompany- 
ing table gives the yearly mileage and fuel record 
of three locomotives on one of the principal Eng- 
lish roads, one engine being fitted with the Macal- 
lan nozzle with 5 in. and 55 in. diameter open- 
ings, and the other two fitted with plain nozzles 





An English Locomotive Fitted with Macallan Variable 
Exhaust Nuzzle. 


5 ins. in diameter. All the locomotives had four 
wheels coupled, and were built for fast passenger 
service. They were identical in construction, with 
the exception of the exhaust nozzles, and they 
worked in turn the same main line passenger 
trains. No. 755 was turned out of the shops new 
on June 28, 1889,. and the other two were com- 
pleted Sept. 4. The results of three years’ work- 
ing show that the average coal consumption pér 
train mile by the engine with the variable nozzle 
is 3.9 Ibs. less than the average consumption of 
the two engines with which it is compared, which 
amounts to a saving in fuel of about 11% by the 
use of the device. While records of fuel saving 
through the use of special appliances on lecomo- 
tives are generally considered of doubtful value, 
this is largely because such records are frequently 
made in specia] tests of short duration. As the 
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figures in the accompanying table are the yearly 
records, they seem = of careful considera. 
tion. 


Comparative Fuel Records of Locomotives 
thle Exhaust Nossics and with Plain Noses. *™ 
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1889.—Sept. 4, to Dec. 31: 
i Plain nozzle...... 12,302 13,225 177.5 32.4 30.1 
Variable nozzle... 12.563 13,083 172.7 30.8 29.6 
796, Plain nozzle...... 12,262 12,699 180.5 33.0 31.4 
754. Piain nozzle..... . 28,272 30,311 438.7 34.7 22.4 
755. Variable nozzle... 41,879 42,996 561.5 30.0 29.3 
ec ge nozsle...... 43,256 44,519 688.5 33.1 32.1 
754. Plain nozzle...... 35,346 39,106 534.6 33.9 30.4 
755. Variable nozzle... 36,325 37.237 479.1 29.5 285 
756. Plain nozzle...... 33,282 34,623 507.5 34.2 32.5 
1892 (to Sept. 2): 
754. Plain nozzle...... 21,502 22,531 343.8 35.7 34.2 
755. Variable nozzle... 24,703 25,359 339.0 30.7 29.9 
= Pd e@...... 28,530 29,762 460.8 36.2 347 
‘otal: 

754. Plain nozzle...... 97.512 105,173 1,494.4 34.3 318 
755. Variable nozzle... 115,475 118,675 1,552.3 30.1 20.3 


756. Plain nozzle...... 117,330 121,603 1,787.4 34.1 329 


The American patent on this device is No. 
453,321, issued to Charles Adams and Georz: 
Macallan, dated June 2, 1891. The claims of the 
patent are as follows: 

The combination of a blast-pipe, a movable cap, 
which when in place rests on the of, the blast-pipe. 
and a liner inside both the cap and the mouth of the 
visser? and covering the t. 

combination of a_blast-pipe, a movable cap 
hinged to the eee and which when in place rests 
on the e — S e pipe. and a liner inside both the 
= and the and covering the ne between them. 

The combination of a blast-pipe, the lugs thereon, 
the spindle method in *nearines in the lugs, the 
annular ca ce BF ed with an arm connected to the 
spindle an between the lugs, and a liner 
inside both the. cap and the pipe, and covering the 
joint between them. 

It will be noted that the liner, which is appar- 
ently not an essential part of the device, is included 
in each of the above claims. This would indicate 
that the general principle embodied in this device 
has been already covered by previous patents. It 
would certainly be strange, in view of the great 
multitude of variable exhaust devices that are on 
the patent records, if this simple method of vary- 
ing the nozzle opening had been wholly neglected 
until now. 


A FRENCH MAGNETIC TOWING DEVICE. 


At the late French Congress on Internal Navi- 
gation, Messrs. Molinos and Bovet, in a letter to 
the manager of the Towing Co. of the Lower Seine 
and tha Oise, described a proposed system of river 
towage by magnetic adherence. The system is to 
be applied to the navigable rivers of France, and it 
is to supplement and make more economical the 
present system of towing by hauling on a contin- 
uous chain lying on the bottom of the river. 

The inventors propose to do away with the numer- 
ous turns of the chain around the towing drums 
and the inherent difficulties from slack, ete., and 
to obtain a sufficient adherence of the chain to the 
towing pulley by a three-quarter turn of the chain. 
To do this they convert the drum or pulley into a 
magnet. This pulley (Fig. 1) is made of two 
flanges of cast steel, adjusted with care and con- 
nected by bronze bolts. Between the flanges is an 
annular cavity partially filled by a winding of 
conducting wires, protected from water, ete., by a 
bronze cap. The electric current is led to the axis 
of the pulley shaft by two insulated rings connected 
with the coil of wire. The flanges of soft steel] thus 
make up the poles of an electro-magnet of great 
power; and the chain which works in the groove of 
this magnet-pulley unites the poles for the time in 
a short circuit. To obtain the maximum useful 
effect it is necessary to employ a considerable mass 


of steel and to reduce to a minimum the play of’ 


the chain in the groove. As the weight and size 
of the chain diminish rapidly in use, it is evident 
that the adherence will vary with the state of the 
chain and with different parts of the route. But 
as the best and strongest chain is always where 
the most considerable effort is demanded, this fact 
presents. little real difficulty. Tests have -been 
made with a new chain weighing 16 kg. 
ee ae eee ee 
kg. per metre. . i 


per metre, 
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The pulley was mounted upon a gallows-frame 
for the purpose of experiment and wedged to pre- 
vent turning (Fig. 3). Weights to represent the 
joad and operated by means of a rolling bridge 
were suspended at one end of the chain, the other 
end hanging free, as at A B. When it was de 
sired to obtain the three-quarters turn of the chain 
required for a definite attachment to the boat, the 
chain was passed by hand to the position C D, and 
after the current was turned on the bridge was 
maneuvred so as to have the weight bear upon the 
chain. 

In seeking the intensity of current necessary to 
obtain the greatest possible adherence, experiment 
was made with a new chain, and the maximum 
magnetization of the chain was forced with a 
medium current, Two links or circuits were ar- 
ranged as shown in Fig. 4, and the current was 
varied progressively until an augmentation of in- 
tensity gave no new augmentation of adherence. 
It was then concluded that the point of saturation 
had been reached. This result was obtained with 
about 37,000 ampere turns, which for 20 rows of 
the 27 spiral turns of the pulley correspond to 48 
amperes. The electro-motive force was 70 volts, 
and the work done was equivalent to 444 HP. 

By employing a current of this character it was 
proven that with a three-quarter turn of the chain 
around the pulley a load of 13,000 to 19,500 Ibs. 
was sustained. But the saturation of this chain 
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Fig. I. 
French Magnetic Towing Device. 


was obtained with a much less current, and the 
same weight was sustained with only 23,000 am- 
pere turns. With the gallows frame used in these 
experiments, it was not possible to determine the 
limit of weight that a new chain would carry under 
similar conditions; but it was estimated that 22,000 
Ibs. could be supported. On the other hand the 
towing tension between the towing boat and its 
train of boats, according to experiments made by 
the company, does not exceed 9,500 Ibs. Upon the 
chain this tension is augmented by the resistance 
proper of the towing boat; but the figure of 13,600 
lbs. can be taken as the maximum of effort ex- 
pended in the most difficult parts of the ‘river 
course, z 

Upon the tow in motion several causes operate 
to diminish. the adherence on the pulley. These 
are the shocks experienced by the towing boat or 
the boats towed, the water which wets the chain, 
the little leeches that come up from the bottom on 
the chain.and are crushed on the drums, forming 
a slimy coating, and finally the twisting of the 
chain, which cannot be entirely stopped. These ex- 
periments proved that the shocks had little influ- 
ence, the chain adjusting itself by short successive 
displacements, with no general slip, As to the 
second cause, experiments were made with a chain 
wet with water and with soap-suds, and the loss of 
adherence, in the two cases, was about 10%. One 
end of the chain was then twisted by hand over 
a length of 2m., the chain making a complete half- 


the chain still entered the small groove in the pul- 
ley, and acted even more forcibly upon the outer 
The chain thus arranged, or disarranged, 
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is being built at Lyons, fitted with a screw and 
with the magnetized drum. The compound engine 
on this craft, with cylinders of 25% and 14 3-16 
in. and 15%-in. stroke will develop 150 HP. when 
applied to, the screw with 150 revolutions, or 
when used for chain-hauling it will develop 60 to 
80 HP. with 90 turns upon the chain and 20 turns 
upon the towing pulley. The electric apparatus 
ean be shut up in a case, 4x 4x 2.6 ft., and in- 
eludes a 3 to 5 HP. dynamo making about 1,000 
revs. Prejecting from this box is the magnetized 
pulley and a controlling handle. The apparatus 
weighs about 3,300 lbs. In testing this boat two 
chains weighing 27.1 lbs. per ft. will be laid on the 
bottom of the canal, one near each bank, so as to 
avoid interference by boats passing in opposite 
directions. 

It should be mentioned in this connection that 
the usual practice in France is to provide a tow- 
ing boat, which hauls a train of loaded boats. In 
ascending the river the hauling is done by means of 
a submerged chain lying on the bottom of the river. 
This chain passes over the bow of the towing boat 
on an adjustable pulley, usually passes around 
what are called towing-drums, operated by an en- 
gine, and then leaves the boat over another pulley 
at the rear end. These boats are often provided 
with a screw-propeller, operated by the same en- 
gine that works the chain-drums and used in 
descending the river. The power to operate the 
dynamo, called for in the device of Mr. Bovet, is 
thus already aboard the towboat. In using the 
present system of hauling, the grooves in the drum 
are unequal, and an abnormal tension is put 
upon the chain, resulting in frequent ruptures. 
The length of the chain rolled upon the drums 
varies from 100 to 160 ft.; and to avoid the general 
displacement of the chain on the bottom of the 
river by reason of this slack, boats are obliged to 
pass down as well as up the river by the chain. 
This practice necessitates a system of relays, ex- 
change of tows, and a maintenance of relative po- 
sition in the general chain of tows. The loss of 
time resulting is rapidly augmented with the num- 
ber of boats in service. Mr. Bovet proposes tu 
decrease this loss of time and generally to improve 
the conditions of service. 


WHEEL FLANGES.* 
By Godfrey W. Rhodes, Supt. of Motive Power, 
C., B. & Q. R. R. 

Many practical railroad men, as well as those not 
versed in railroad matters, often consider with won- 
der and astonishment the work which mechanics in- 
trust to and expect the wheel flange to perform, and 
good cause is there to pause and examine this feature 
of our rolling stock, for in our entire equipment there 
is not a more simple or more effectual design con- 
structed, when we weigh the importance of the work 
performed. On the strength of this small 1% x 1\-in. 
protection on the inside of steel tired and cast iron 
wheels depends the safety of the thousands of trains 
that are speeding over the railroads of this country in 
all directions at the present moment. Regardless of 
speed, regardless of curves and grades, on the strength 
of this flange, to a great extent, rests the practicability 

of maintaining trains on the metals. 

When, however, we consider frogs, crossovers and 
guard rails an entirely different aspect of the ques- 
tion presents itself, viz., the. relation of the wheel 
flange as located on the axle to the gage of the track. 
In these days of high speeds, when the practicability 
of traveling at 100 niiles an hour is not only freely 
discussed, but sought after, there is no more import- 
ant work to look after than the gage of flanges in 
their relation to the track. 

The shape of the flanges has been exhaustively dis- 
cussed by both the Master Mechanics’ and the Master 
Car Builders’ associations, and standards have been 
adopted by them. There is little, if any, room for 
criticism of these designs, and it is not our intention 
to discuss their merits or demerits. It is sufficient to 
say they have been adopted by the associations as 
their standards, and have well stood the test of 
service. 

This afternoon we propose to invite your attention 
chiefly to some points illustrating how a careless ad- 
herence to the above standards may bring about very 
serious and dangerous results when we consider the 
question of flange in its relation to wheel gage and 
track gage. 

The standard distance between the backs of flanges. 
of car wheels is 4 ft. 5% ing 

At the 1885 Convention of the M. ©. B. Association, 
a committee recommended (see p. 16 of report) that 
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in fitting wheels on axles a variation be allowed of 
% in. each wey from the standard distance of 4 ft. 
54% ins. between flanges. making the maximum distance 
4 ft. 5% ins., and the minimum 4 ft. 5% ins. This 
was adopted by the association, and is now its standard 
for mounting wheels. 

It was not, however, until the following year, 1886, 
that wheel gage limits were introduced into the M. C 
B. rules of interchange, and the present wider limits 
adopted for wheels in service, which are 4 ft. 
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Fiz. 1. Position of Wheels Passing Frog Point on 


Track of 4 Ft. 84 Ins, Gage. 


5 ins. for the .minimum distance and 4 ft. 
5% ins. for the maximum. This is rather re- 
markable when we consider the important part 
that the wheel gage plays in the safety of run- 
ning cars. Moreover, it was not a new idea; various 
lines had for years previous to this adopted limits for 
the distances between and over flanges. Perhaps the 
real reason for so long evading the question in the rules 
was the difficulty in reconciling the interests of the 
roads using a 4 ft. 8%-iIn. gage, and those using 4 ft. 
9 ins. As the standard wheel gage for 4 ft. 9-in. track 
and 4 ft. 8%-in. track must necessarily be different, 
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Fig. 2. Position of Wheels Passing Frog Point on 
Track of 4 Ft. 9 Ins. Gage. 
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let us consider how it was possible for these two in- 
terests to adopt the same limits. First of all let us 
understand thoroughly why 4 ft. 5 ins. is the minimum 
limit. Simply because 4 ft. 5 ins. is the distance be- 
tween the guard rail and wing of frog, both for 4 ft. 
8%-in. track and 4 ft. 9-in, track. In the former 
ease, by having 1% ins. space between gage and guard 
rail, and also between the frog point and wing of 
frog, and in the latter case by having 2 ins. at the 
same points (see Figs. 1 and 2), the problem was solved. 
But any wheels measuring less than 4 ft. 5 ins. between 
flanges would have a tendency to either mount the 
guard rail, or by crowding their way through to bring 
stresses likely to produce broken axles. 

Let us next consider the reasons which make a 
maximum limit for the distance between flanges im- 





Fig. 3. Wheels with Maximum Distance Between 
Flanges Striking a Frog Point on Track of 4 Ft 8} 
Ins Gage. " 


portant. Referring to Fig. 3 we find the dimensions of 
wheels and track comparing as follows: 


Wheels, maximum between flanges...... 4 ft. 5% ins. 
“  thiekness of flange, Cc. B.. 
CORR bin adacekctésinmieladtiuine diamines dae 1%, * 
Dei ek Wecknks vi das ocths austere Breer F <4 + 
Track, 4 ft. standard pnee. 
Distance from guard to wing of frog. 4 ft.. 5 ins. 
Distance between wing of frog and frog 
Is 6 Lint db otis dedi ecenttsevedas nese 1™% “ 
TN, «0-5 semadheksdrdemmlrent & “= 


Difference, y% in. 


This, you will observe, is not 
practice, for it allows a wheel mounted to the max- 
imum limit to strike a frog point on 4 ft. 8%in. track 
with a full %-in. of wheel and clearly explains why 
frog points are so difficult to maintain on 4 ft. 9-in. 
track. The maximum limit of 4 ft. 5% as originally 
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adopted in 1886, was more in keeping with the usually 
well considered actions of the Association. The change 
to 4 ft. 5% ins. was made in 1887. Those allowing this 
to go through either did not understand the importance 
of the matter or were considering the interests of the 
roads using 4 ft. 8%-in. gage. If we mount wheels 
beyond a 4 ft. 514-in. limit, the wheel will come with 
full force against the frog point, not only ruining the 
point, but if the guard rail is loose and out of position, 
or if 4 ft. 5% ins. is exceeded, there is a strong prob- 
ability of the wheels taking the wrong side of the frog 
point and ditching the train. If the real cause of 
the many derailments that occur at switches could be 
carefully looked into, we will venture to say there would 
be but little mystery surrounding the immediate cause 
of such accidents, Unfortunately not only is the track 
broken vp and distorted, but the wheels and axles are 
also, and the importance of clearing away and open- 
ing up the line is such that usually the real cause of 
such accidents remains shrouded in mystery. 

Let us now consider how this question may be af- 
fected by a varying section of wheel. It should be 





Wheel Flange Gave. 


Fig. 4. 


borne in mind that the M. C. B. Association has no 
maximum flange gage, although they do have a min- 
imum. In purchasing cast iron wheels we have at 
times found such variations in the thickness of 
flanges, even when the patterns are all identical with 
that used on the C., B. & Q. R. R., that we have found 
it necessary to adopt a maximum as well as a mini- 
mum flange gage for new wheels. The maximum gage 
has a 111-32-in. opening, and the minimum gage a 
1 5-82-in. opening. Wheels with flanges thicker or 
thinner than these limits are rejected. The use of 
these gages makes it practical in mounting wheels 
to use a wheel gage of the form shown in Fig. 4, which 
controls the standard M. ©. B. limit between flanges 
of 4 ft. 5% ins., and has:a flange contour correspond- 
ing with our maximum flange. It prevents the ac- 
ceptance of any thick flanges should our foundry wheel 
inspectors accept wheels which they should not. 

Few railroads, we believe, use either maximum or 
minimum flange gages in inspecting new wheels. At a 
foundry in this immediate neighborhood we recently 
found wheels being cast and accepted for service with a 
flange section which exceeds even the C., B. & Q. maxi- 
mum limit, being 1% ins. thick at the throat of the 
wheel. Foundries do not always appreciate these 
differences in railroad practice. 

Let us consider why with the prevailing practice of 
mounting wheels there should be uniformity in the 
thickness of flanges. The M. C. B. standard is usually 
estimated as measuring 1% ins. through the flange 
(some would call it 1% ins.). With the same method of 
reckoning the flange just referred to, measures a strong 
15% ins. (some would say 1% ins.). The M. C. B. wheel 
mounted to the maximum standard allowable betwee 
flanges measures as follows over flanges: 


Distance between flanges...............565 4 ft. 5% ins. 
Width of one flange i% ee 
4 o 


Width of one flange 
Distancd OVOP MAMGes. .. ..cccccccicsvssews 4ft.8 ins. 
The above allows \-in. play on a 4 ft. 8%%-in. track. 
With the 1%-in. flange we would have: 












Distance between flanges...............005 4 ft. 5 ins. 

Li RR Oe Tree ree 1 

Width Of GUS BENGO... sc crsccasesscscesecs 1% ** 
Distance over flanges... ........ceeeeees 4 ft. 84 ins. 





Fig. 5. Wheels with Thick rica ‘Stiking Frog 
Point on Tracks of 4 Ft. 8} Ins, Gage. 


This only allows \4-in. side play on a-4 ft. S&t¢-in. 
track, or \%-in. on a side. If, however, one chooses to 
call the thickness of the flange 1% ins., in place of 1% 
ins., it is apparent that there would be no side play at 
all on a 4 ft. 8%-in. track. 


Let us now consider how such a flange will act on 
the frog points of 4 ft. 8%4-in. track (see Fig. 5). 
Distance between wheel flanges .4 ft. 51% ins. 


Width of flange.............. ao 1% “ 
—-_—_——+4 ft. 6% ins. 
Guard rail and wing of frog.. oe ft. 5 _ 
Wing of frog and frog point.. 1% ins 
prereset. 6% ins. 
DiMerence. 26s ce csceses vsecce \% in. 


The flange, therefore, would not clear the frog points 
by \ in., or by % in., if the flange in question is rated 
as measuring 1% ins. Suppose, however, that no ex- 
ception is taken to thick flanges, and that we attempt 
to mount them to the standard width over flanges: 


Standard distance between flanges...... 4 ft. 5% ins. 
Standard thickness of flange.............. ee 
Standard thickness of flange............ a: 

Present standard over flanges........... 4 ft. T% ins. 
Width of thick flamge............seee+0- 1% in 
Witth OF COlGE GARB... wc ccicccssncexene 1 
Necessitating a qanee in standard be- 

twoeem: Bamges bd. oo 2.00 cc cccuvevesenes 4 ft. 5% ins. 

Present standard over flanges......... 4 ft. 7% ins. 


This leaves but 4 ft. 5% ins. between flanges, where- 
as the standard minimum limit is 4 ft. 5% ins. If, 
however, we consider our thick flange as measuring 
1% ins., we, in the same manner, will get for distance 
between flanges 4 ft. 4% ins.: 

If we wish to preserve, 4 ft. 7% ins. over flanges: 


I ee a inne Kier thes aedhasntd dep5* 1% ins. 
WEE Sr SUNS oa sp race es s05s pi be eeee Ves 1% ins. 
Distance between MOMPOG. 60.0. vvesscaces 4 ft. 4% ins. 

Distance over flanges........... nae a 4 ft. 7% ins. 


There is, however, still another phase of this ques- 
tion to consider: what has been said is based on the 
assumption that wheels are accurately mounted within 
the M. C. B. standards. It is well known, however, 
that in practice, accuracy is not always followed; the 
interchange rules provide that cars must be accepted 
if the wheels do not measure more than 4 ft. 5% ins. 
or less than 4 ft. 5 ins. between flanges—with these 
figures we get the results with thick flanges which are 
shown in Fig. 6. Thus it is possible to have wheels 
mounted within the gage limits of the M. C. B. inter- 
change rules, and still not have them clear the frog 
points of 4 ft. 8%in. track by % in., if we rate 
flanges at 1% ins. thick, and % in., if we call them 
1% ins. In the case of 4 ft. 9-in. track, they would 
just clear the point with 1%-in. flange, and strike it 
with % in. of wheel, if rated as a 1%4-in. flange. 

It would therefore seem that the thickness of wheel 
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Track: 
Distance between guard rail and wing of 


DRS iS EO in OE See 4 ft. 6% ins. 
Wheel: 
Distance between flanges................. 4 ft. 5% ins. 
TRCN, OE PUI < 6.5. ot 0'n 5 8p 60 cpacccsusan 1 re 
TOE, tains Gis SA aE AP eKed ey VELEENCS 4 ft. ins. 
ee EEE EEE EP CP TE ee eee Te ins. 


flanges plays an exceedingly important part in the 
consideration of this question. With the present limits 
between flanges, as prescribed by interchange rules, 
and with no limits whatever for a maximum thickness 
of flange, a very dangerous and expensive element is 
quietly being introduced under the rolling stock through- 
out this country. It is our opinion that a maximum 
flange gage should be considered at once by the associa- 
tion, and in adopting the same, full consideration should 
be given to the present wheel gage limits. There is 
hardly a month passes on any of the through trunk 
lines that we do not hear of cars mysteriously leaving 
the rails. Is it to be wondered at with flanges and 
gage limits as outlined in this paper? 

In Mr, R. H. Soule’s admirable collation of M. ©. B. 
standards, presented at the last M. C. B. annual con- 
vention, he makes the rather surprising statement 
that the guard rail gages of the Association are but 
little used. 

There is nothing more important on a railway than 
track and wheel gages, together with a thorough under- 
standing of the relation one bears to the other. A 
practical illustration of failure in this respect will per- 
haps add force to this statement. On an important 
joint track in Chicago, which is run over principally 





by poet, oe took 


a series of derailments 


place last fall to through passenger trains. at a frog 
point oy ig a 13° curve. The first deratiment o¢. 
curred on . 22; the second on Nov. 30, and tio 


third on i ck 

As the speed was slow, nothing more serious thay 
a blockade of tracks and delay of trains followed. 
Fully two weeks passed by before the cause of the 
derailment was discovered and remedied. An exam 
ination of the track finally revealed the inexcusabic 
state of affairs represented in Fig. 7. The track foro 
man had evidently been endeavoring to save the wea, 
on his frog points without considering any other phase 
of the question. It will be noticed that the distan.. 
between guard rail and wing of frog is actually 4 ft 
5% ins. 

It will be thus seen that on the assumption that (i. 
wheels were gaged strictly to the M. C. B. standard 
of 4 ft. 534 ins. between flanges they would not clea; 
the wing of frog by %-in. even on the supposition that 
the flanges conformed to the M. C. B. standard. Ir. 
however, the wheels were gaged only to the inter 
change rule minimum limit of 4 ft. 5 ins. they could 
not clear such a condition of track by %-in. It seems 
almost incredible that such a condition of things could 
exist on a first-class railroad. The facts are nevertheles. 
exactly as stated. 

In conclusion, then, for purposes of greater safet 5 
to our present high-speed passenger and freight trains 
we urge renewed interest in the matter of adherence 
to M. C. B. standards in wheel gages, track gages ani 
wheel flanges. We also recommend for consideratiou 
the changing of the maximum limit between flang:- 
from 4 ft. 5% ins. to that first adopted in 1886, viz. 
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Fig. 7. Position of Guard Rail and Frog Point which 


Caused Three Success‘ve Derailments. 


ft. 5% ins., and further, that.a maximum limit for 
thickness of wheel flanges be adopted. By far the 
most effectual way of bringing about uniformity and 
safety, however, would be to have a uniform track 
gage. It is very unfortunate that this country should 
have two standards, 4 ft. 9 ins. and 4 ft. 8% ins. So 
léng as this exists and cars adapted to the narrower 
gage are allowed to run over the wider gage and vice 
versa, each line in fixing its standards must consider 
the dual conditions that are sure to arise. The subject 
of uniform track gage would seem to be one well 
worthy of consideration by the American Railway 
Association. This Association has already done much 


effectual work in the way of bringing about uniformity 


in matters which necessarily can only be made effective 
by action of the managers of our different railroads. 

Discussion.—Mr. Barr pointed out that there was 
danger to the frog points from too thin flanges as well 
as from the causes cited above. A wheel with thin 
flange hugs the rail, and the wheel on the opposite 
end of the axle may be drawn so far to one side that 
its flange will strike the frog point. Probably 
flanges are made of extra thickness with the idea that 
they will wear longer; but the tread will probably be 
worn thin before the flange, and the wheel will be 
quite likely to break. Another objection to thick flanges 
is that they leave too little play between the rail and 
the flange, and the tread of the wheel will wear in a 
narrow groove. Mr. Cloud called attention to the gen- 
eral adoption of rails with vertical sides, and said this 
made the limiting of the flange thickness still more 
necessary. 





RADIUS OF GYRATION OF HOLLOW, 
ROUND AND SQUARE COLUMNS. 
By Benj. F. La Rue. 

The values per unit of area of hollow, round and 
square columns are usually expressed by formulas 
which give certain unit values modified by ternis 
of the length divided by the diameter. Such for- 
mulas give the same value per unit of area for all 
columns having the same ratio of length to di- 
ameter, regardless of the thickness of the metul, 
which is conceded to exert considerable influence 
upon the actual unit value. _ 

The length divided by the least radius of gyra- 
tion is now quite universally accepted to be the 
proper expression upon which to a formula 
for finding the value (pet unit of area) of metal 
columns. The writer gives below a short 





a 


neers 





Feb. 2, 1893. 


graphical method for finding the radius of gyration 
of hollow, cylindrical and rectangular columns, 
which is correct in theory and may be of inter- 


est. 

For cylindrical columns: 

Lay off to a scale of 4 (or 40) a right-angled tri- 
angle, in which the base equals the outer diameter, 
and the altitude equals the inner diameter of the 
eolumn, or vice versa. The hypothenuse, meas- 
ured to a seale of unity (or 10), will be the radius 
of gyration sought. 

These scales, 40 and 10, are usually convenient 
in an engineer’s office, as they are always given on 
the ordinary triangular engineer’s scale; but if 
they are not conveniently at hand, lay off the tri- 
angle with any scale, measure the hypothenuse 
with the same scale and divide by 4. 

This depends upon the well known formula: 

G= Mom. of Inertia — 4 /A —- aoe 
Area 


16 
VD? + a, 
4 


in whichA = area and D = diameter of outer circle, 
a-area and d= diameter of inner circle, andG= 


radius of gyration. 4D? +d? becomes the expression 
for the hypothenuse of a right-angled triangle in 
which D and d are the base and altitude. 

The sectional area of a hollow round column 
is m(R?—r*) or .784 (D?—d?’). By construct- 
ing a right-angled triangle in which D equals the 
hypothenuse and d equals the altitude, the base will 
equal 4D%—d?. Calling the value of this ex- 
pression for the base B, the area will equal 
.7854 B’. 

Value of G for square columns: 

Lay off as before, but using a scale of 10, a 
right-angled triangle of which the base equals D 
or the side of the outer square, and the altidude 
equals d, the side of the inner square. With a 
scale of 3 (a scale of 30 is conveniently substituted) 
measure the hypothenuse, which will be, approxi- 
mately the radius of gyration. 

This process for square columns gives an excess 
of slightly more than 4%, which error is not very 
alarming. By deducting 4% from the result thus 
obtained, an approximation sufficiently close for 
the most refined practice will be obtained. 

A very close result is also obtained by measuring 
‘the hypothenuse with the same scale by which the 
base and altitude were laid off, and multiplying by 
the decimal 0.29; more exactly, the decimal is 
0.28867. 

The formula is: 








G — ,/Mom¥of Tnertia A D? — ad? 
aa ee 
= fT. 1, psa. 
12 + 12 


but ne = 0.28867; and to write G = 03 VD? + a2 
¥ 12 


is sufficiently close for most practical purposes. 

This may also be applied to any rectangular col- 
umn by using the lesser diameters of an unsup- 
ported column, and the greater diameters if the 
column is supported in the direction of its least di- 
mensions. 

It may be well to add that as hollow rectangular 
columns are generally of cast iron, and as the 
strength of that material varies exceedingly, it is 
useless to attempt to be very refined in the calcu- 
lations of such columns. It is scarcely worth while 
to use the radius of gyration for cast iron columns. 

The writer once attempted to make an improved 
formula for cast iron columns by using the radius 
of gyration, but the available records of experi- 
ments showed results so varying that the attempt 
was abandoned. But to those who may prefer to 
use the radias of gyration for cast iron columns, 
the writer would suggest, for hollow, round or 
square columns, with square bearings, the formula: 


in which L = length in feet, and r= radius of gyra- 
tion in inches. 

This formula gives the same value for hollow 
round columns of 6 ins. outside diameter and % in. 
thickness of metal as the well known formula 
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from Gordon a ,and is perhaps as good a 


1+ good: 
formula for hollow round and square cast iron 
columns with square bearings as can, with our 
present knowledge of this unreliable material, be 
used. 

It may be well to here notice, incidentally, that 
in the foregoing is suggested a convenient man- 
ner in which round and square columns may be 
compared or equated. 

This is best shown by an example: 

Having a hollow cylindrical column of 8 ins. out- 
side diameter and \% in. thickness of metal, to find 
the dimensions of a square column which will be 
equivalent both in amount of material and in 
strength, i. e., in which the area of section and 
radius of gyration will be equal to those of the 
round column: 

Let x represent the outer dimension and y the 
inner dimension of the square column; then as the 
radii are equal, 

.28867 1 x?+y? = 25 y 4+ 49 
x? + y? = 84.746. (a) 

As the areas are equal, 

x*’— y*=.7854 (64+49)— 11.781. (b) 

Adding (a) and (b) we find 


x = 6.947. 
Subtracting (b) from (a) we find 
y = 6.04. 


For a convenient proof, 
x? — y*? = 48.263 — 36.482 = 11.781, as in (b). 


THE MACDONALD SUBWAY ELECTRICAL 
CONDUIT. 


There is a growing tendency in the large cities 
to require the poles and electric wires which dis- 
figure the streets to be removed, and the wires 
laid in subways or conduits. We illustrate this 
week the Macdonald conduit of creosoted yellow 
pine manufactured by Eppinger & Russell, at their 
ereosoting (dead oil of coal tar) works at Long 
Island City, N. Y., and the accompanying cuts 
show two forms of construction. The conduit is in 
horizontal sections, with the joints grooved and 
tongued (Fig. 1), or grooved and fitted with loose 
tongues (Fig. 2). The ducts may be square or 
round, and from 14 in. to 3 ins. or more in diameter, 
21% ins. being the general size. The tongues of the 
longitudinal joints prevent the entrance of water, 
and the wood itself is waterproof and very dura- 
ble. 

In construction only a small trench is required, 
and the ducts can readily be cleared out before the 
next section is laid. The electric cables can also 
be laid in place and inspected during the inspection 
of the subway, if desired. The conduit with nine 
21,-in. ducts, contains 11.50 ft. B. M. of timber 
per lin. ft. or 60,720 ft. per mile, to which is to be 
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Fig.t. Fig.2. 
Macdonald Subway Electrical Conduit, 
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of cotton, and well filled with liquid pitch. The 
sections are secured by wire nails driven through 
the sides of the grooves into the tongues, aud the 
top section is put on with screws so that it can be 
removed and other intermediate sections laid to 
increase the capacity of the subway. A creosoted 
plank is laid on top of the subway to prevent dam- 
age by future excavation. The subway can be cut 
and sealed at any point for making repairs to the 
eables. The wood has proved very durable, being 
in good condition after five years’ service. The 
New York & New Jersey Telephone Co. has about 
five miles of the Macdonald conduit and 55 miles of 
single duct conduit of creosoted wood made by the 
company. It is also used for electric light and 
telephone service in Philadelphia, Pa.; Paterson, 
N. J.; Buffalo, N. Y., and Montreal, Canada. 


THE GROWTH OF PATENT ISSUES IN THE 
UNITED STATES. 

The last report of the United States Commis- 
sioner of Patents contains several graphic exhibits 
of the growth in numbers of patents issued to 
citizens of the United States in the century end- 
ing 1890, and a study of these diagrams leads to 
some interesting deductions. The first law control- 
ling the issue of patents in the United States was 
passed by Congress in 1790; though at that time 
about 1,700 patents or caveats had already been 
granted under previous crude enactments by local 
or state authority. 

The development of the inventive faculties of 

Americans seems to have been very slow in the 
earlier years of our national existence, if the issue 
of patents is to be taken as a basis of estimate. 
With the population increasing in a steady but 
rapid upward curve, the issue of patents, as re- 
corded on the chart, shows a very slow growth 
until after the middle of the present century was 
passed. The passage of the new patent laws of 
1836 and 1870 showed a depressing rather than 
an encouraging effect upon the efforts of inven- 
tors. 
The year 1852 is the first point of marked de- 
parture in this respect, and the rate of issue in- 
creased from 1,020 patents issued in that year to 
4,819 issues in 1860. The effect of the Civil War 
was at first to decrease the number of applications; 
but the urgent call for new devices of all kinds, 
brought out by the war itself, soon overcame this 
slight depression, as is shown by the fact that in 
the interval 1862-67, through which period the 
war may be said to have still influenced inventors, 
the issues rose in numbers from 3,521 to 13,015. 
After 1867 the rate of yearly growth was steady 
and rapid, with some falling off in 1871, 1872 and 
1879. In the year 1891 there were 40,552 applica- 
tions; 2,408 caveats were filed and 23,244 patents 
were issued. 

The next chart shows the number of patents is- 
sued to individual states in the period 1790-1890, 
and per 1,000 of state population annually. Up to 
about 1850 this ratio per 1,000 was low, and in 
this respect the several groups of states did not 
differ widely, the highest ratio being less than 1 per 
1,000. But the rapid increase in manufactures 
and the founding of great industries in the Eastern, 
Middle and Western States after that date caused 
a very marked growth in the ratio of patents 
granted, as contrasted with the agricultural states 
of the South and West. The wits of inventors 
were sharpened by the demands of surrounding 
conditions in the industrial communities; and Con- 
necticut, famed for the introduction of basswood 
hams and wooden nutmegs in our earlier annals, 
maintains her supremacy for inventive genius 
throughout the century, with the highest ratio 
given, that of 13.1 patents yearly for 1,000 of pop- 
ulation. 

As to the South, the list of patents granted an- 
nually shows that conditions are now rapidly chang- 
ing, and the marked development of Southern in- 
dustries indicates a corresponding encouragement 
to inventors. Alabama, for example, took out 103 
patents in 1890, as contrasted with 62 in 1880 and 
36 in 1870. Georgia, Louisiana and South and 
North Carolina show a similar late increase in 
issues, while Mississippi, Florida and Arkansas 
remain at about the same low ratio for years. 
Taken as states, regardless of population, New 
York comes first, with 101,989 patents granted in 
the period 1790-1890; Pennsylvania comes next, 
with 51,140; then Massachusetts, with 48,992; Ohio, 
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34,606; Illinois, 33,642; and Connecticut, with 
21,810 patents. 

But the benefits of the patent system are by no 
means confined to the manufacturing industries. 
As the Commissioner of Patents points out in his 
report, it was the invention of the schoolmaster 
Whitney, in his improvement of the cotton gin, 
that made possible the marvelous cotton culture 
of the South; and the settlement, cultivation and 
growth of the Great West are due to patented im- 
provements in agriculture and in transportation. 
Under previously existing conditions it would have 
required the labor of about 24,000,000 men and 
boys to pleut, till and harvest the American corn 
crop of 1889, a laboring force considerably outnum- 
bering the entire population of the United States in 
1850. This corn crop was over 2,000,000,000 
bushels raised on 78,000,000 acres of land; and 
the above estimate of labor required takes no 
account of the 490,000,000 bushels of wheat and 
760),000,000 bushels of oats produced in that same 
year. Without present transportation facilities each 
bushel of this grain would have consumed its total 
value in a carriage of 300 miles; whereas it is now 
taken across a continent, shipped across the At- 
lantic and still sold at some profit. 

A discussion of the patent system and its his- 
tory, accompanied by a diagram on a larger seale, 
was published in our issue of April 18, 1891. 


SAPLESS CEDAR BLOCK PAVING. 


In a paper recently read before the Western So- 
ciety of Engineers and printed in the Journal of the 
Association of Engineering Societies, Mr. Thomas 
Appleton gives a brief account of the manufacture 
and durability of the “sapless’’ cedar block pav- 
ing, or, in plainer terms, a pavement of cedar blocks 
from which the sap wood has been removed, now 
in use in the town of East Saginaw, Mich. Prior 
to 1886 the cedar paving blocks used were sawed 
from peeled cedar fence posts, the bark and knots 
only being removed. On most of the streets of the 
town the travel was not heavy enough to wear out 
this pavement before it perished by decay. This 
decay naturally took place soonest in the sap wood, 
which, being softer than the heart wood, broomed 
up and wore away, leaving a rounded top surface 
to the block, and making a very rough pavement 
in a few years. It was therefore decided to 
try a cedar paving block with the sapwood re- 
moved. The first of this was laid in 1886, and 
since that time no other kind has been used. An 
examination of the sapless block paving laid in 
1886, made in October, 1892, showed that the 
blocks were sound on all sides, and that there had 
been very little brooming. Details of the manufac- 
ture and cost of these sapless cedar blocks are 
given as follows by Mr. Appleton: 


In manufacturing the sapless block, the cedar is first 
sawed into block lengths. It is not necessary to remove 
the bark, as it comes off with the sap wood. The 
blocks are then taken to a press or punching machine, 
The bed of this machine has holes four, five, six, 
seven, eight, nine and ten inches in diameter. At the 
top of these holes circular collars or knives are secured 
standing up two or three inches above the bed plate. 
A block is placed on one of these knives, and the 
platen descending forces the block down through the 
hole in the bed, while the sap wood and bark is 
shaved olf above the bed. The inteation is to take 
off all the sap and no more, so that the attendant 
places the block over the largest die that he thinks 
the heart wood will fill. In case he misjudges the size 
of the heart wood, and the resulting bleck still has 
some sap wood upon it, the block can be punched 
again through the next smaller sized die and the sap 
wood entirely removed. Generally, the defective blocks 
as they come from the punching press are taken to a 
second machine, which has one straight knife and 
cther knives of various radii of curvature, and these 
hole in the bed, while the sapwood and bark is 
any decayed wood that may be on one side of the 
block. 

The block from the punching press has a very pretty 
appearance. Each block is a perfect cylinder, with 
sides straight and true. No knots or bunches are left, 
so that they can be set close together in paving. 
Those that have passed through the second machine 
have equally straight sides, but their cross-section 
is not always a true circle; it may be a segment of a 
circle with a straight side. But there are plenty of 
places for split blocks, and as long as the blocks are 
sound aad free from sap, it is not essential that they 
should all be exactly cylindrical. 
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The common cedar block is made only from small 
sized trees, of such size as would be used for fence 
posts. The sapless block is made from any size of 
tree, large or small, solid or hollow hearted. Any 
piece that has 4 ins. of good heart wood goes 
into paving blocks, but the wood is all heart wood, and 
of good, sound timber. : 

The average cedar block has from 25% to 35% sap 
wood upon it. Sap % in. thick on a 7-in, block would 
make 24% sap wood. On a 4-in, block the same thick- 
ness of sap would make 34% of the entire area of the 
block. On some blocks the sap will run more than 
% in. in thickness. Throwing away 34% of the material 
adds to the cost of the paving. A pertinent inquiry 
is, what does this sapless cedar block cost? On the 
first piece of cedar block paving in East Saginaw, the 
extra cost for sapless blocks was 10 cts. per sq. yd. 
over the cost of common blocks, Recent figures for 
sapless block paving in some of our subu:bs give a 
difference of 30 cts. per sq. yd. I understand that 
this latter difference is largely due to the cost of 
railway freight from the block manufactory in Michi- 
gan. If the blocks were manufactured in this city 
just as the common blocks are, this difference of 30 
cts, per sq. yd. would probably be reduced. 


A NEW DUMP CAR. 

We illustrate herewith a novel style of dump car, 
which seems to be worth the attention of contract- 
ors and railway superintendents. The cut shows 
well the principal novelty in the design of the car. 





Feb. 2, 1893. 





and the box can therefore be loaded to its fu); 
capacity, and is easily dumped by one man 
When dumped, the floor of the car is tipped to an 
angle of 45°, thus insuring the discharge of the en 
tire load, even when handling sticky soils. 

The car is put on the market by the Allison Mfg. 
Co., of Philadelphia, from whom any further in 
formation can be obtained. 

THE NEED FOR A NEW WATER SUPPLY 
FOR CINCINNATI, O. 


The population contributing to the pollution of 
the Ohio River, above the point where the water 
supply for the city of Cincinnati, O., is taken, ac- 
cording to the Cincinnati “Lancet Clinic,” is over 
730,000 persons. This takes into account the popu- 
lation on the Ohio, Allegheny, Monongahela, Mus- 
kingum, Scioto and Little Miami rivers, but dis 
regards that on the Big Sandy, Guyandotte, 
Kanawha and Little Kanawha rivers, as being 
comparatively small, About a year ago Dr. 
Chas. Seth Evans and Dr. J. ©. Oliver, editor of 
the “Lancet Clinic,” made biological and chemi- 
cal examinations of the water of the Ohio River. 
taken at a point above the junction of the Little 
Miami River, near California, and from the Eden 
Park reservoir, after having been pumped from the 
river. 

The results of the biological examinations ex- 





A NEW DUMP CAR, 


In place of the hinged side commonly used on 
dump cars of this class, one side of this car is sup- 
ported by a stout iron, as shown, which is ful- 
crumed at the center of the car, and is held at its 
rear end to the frame of the truck. This holds 
the side of the car in place with absolute security 
while the car is being loaded or in motion; but 
when the car is dumped, this side remains nearly 
stationary, only moving off the center enough to 
ease the lifting at the start. 

The ordinary drop-side dump car, as contractors 
know, is liable to have its hinges broken by small 
stones catching on the edge of the drop side when 
the car is dumped, and is subject to much wear 
and tear by sudden dropping when unlatched, strik- 
ing in its fall rock previously dumped, and by other 
causes, The movable side of the car illustrated is 
free from these defects, as nothing ever falls over 
it, and there is no hinge to get clogged. 

Besides this feature, special pains have been taken 
in the design of the car to secure durability at 
every point. The body and box are solidly con- 
structed and well bolted, but with no pieces larger 
than can be repaired by the tools in any contract- 
or’s kit. We are informed that one contractor, 
who has used 30 of these cars over six months for 
hauling rock, states that the cost of repairs has 
been next to nothing compared with the cost on 
dump cars of the ordinary type. 

The makers of these cars are prepared to fur- 
nish them either of 36 ins. gage or standard gage. 
The smaller cars hold 3 cu. yds., and the standard 
gage cars, 5 yds. when filled even full or 6 yds. when 
heaped. The body of the car is equally balanced 
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pressed in colonies of bacteria per cubic centimetre, 
with the dates the samples were collected, are as 
follows: 








' Ohio River at 
California. 
P. C. of 
bacteria 
in Eden 
Park 
reser- 
Total. voir. 
1,307 a 
2,700 104 
1,440 ee 
6,260 11 
2,240 16 
8 Deeiciestecksviee . 12,500 5,540 44 
Nomi hia i eesiiae des 920 6,580 47 
a Dh iin os ig teacreie . 54,640** 28,560** 52 
. Mciieds ties ohh «+. 26,200 12,860 49 
* Wisi etexar 35,640 9,080** 25 
Te, BB <0'inesdieaav «+ 13,300 11,620 87 
1892 
Fe SR xi dod basi eek aS @,510 ; 
es cis Gack weds «++ 24,300 eine oe 
ie |. RAR . 16,080 oiean > 
* Very low stage of water. 
** Sample gathered after heavy rain. 


These examinations were made to throw light 
upon the quality of the supply furnished to the city, 
and to determine how much better water could be 
obtained by locating the pumping works further 
up the river. While the up-river water, with one 
exception, contained many less bacteria that 
from the reservoir, yet its range of frosa to 
28,560 bacteria per cubic centimetre, coupled with 
the fact that a large population contributes to the 
pollution of the river, puts it far beyond the limit 
of safe water for domestic uses. 
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Messrs. Oliver and Evans conclude that the up- 
river point is preferable for a pumping station, but 
that purification of the water from that source 
should be employed. 





COST OF LEVELING IN GERMANY. 

For the purpose of obtaining accurate informa- 
tion as to the cost of surveys in Germany, a Mr. 
Gevke publishes in the “Zeitschrift fur Vermes- 
sungswesen,” 1892, the exact cost and details of 
primary leveling for the Altenburg water-works. 
The following is condensed from “Abstracts of 
Papers,” published by the Institution of Civil Engi- 
neers. . 

The total length of line was 13 miles; but the ac- 
tual length of line twice levelled was 23% miles. 

As to accuracy, the regulations of the Prussian 
Ordnance Survey were followed, which regards 
levelling as “good” where the mean error does not 
exceed 0.7 in. per mile, and “passable,” if the mean 
error does not exceed 1.18 in. per mile. The level- 
ling was generally conducted over well-made roads 
and footpaths, a part only over meadow land. Of 
the four bench-marks of the Ordnance Survey con- 
nected with the highest was 905 ft. and the lowest, 
650 ft. above sea-level. Altogether 51 bench-marks 
were fixed during the survey. The levelling instru- 
ment used had a telescope only 84 in. long, and 
the two rods read directly to 5 millimetres (0.2 in.) 
according to Nagel’s plan. Two iron plates weigh- 
ing 10 Ibs. each, and a large umbrella formed part 
of the equipment, and a light hand-barrow was 
used for transporting the instrument. 

In conducting the levelling, the instrument was 
set up midway between two stations, all distances 
being fixed by pacing. Each rod was numbered on 
the front side from bottom to top, and the rear side 
from top to bottom, with a constant sum of the 
readings on the two sides of 6.1 metres. The ob- 
server read the back-sight first on the front and 
rear side of the rod; the clerk noted these read- 
ings in his field book, mentally added them, and if 
the sum agreed with the constant 6.1 no serious 
error had been made; two readings were then made 
on the other rod, held by another rodman at the 
forward station, the back rodman meanwhile com- 
ing up to the observer and moving the instrument to 
the next station, where the observation was made. 

The field work occupied 14 days of seven hours’ 
work each, with an average of 3.35 miles per day 
levelled for the whole 47 miles of levelling. Alto- 
gether the instrument was set up 1,001 times, the 
average distance between the rods being 258 ft. 
The shortest sight was 49 ft. and the longest 164 
ft. 

The pay of the leveller was $37.50 per month, 
with $1.14 per day added for field expenses. The 
clerk received $18.60 per month, and 60 ets. per 
day expenses, and the rodmen were paid 60 cts. 
per day and 24 cts. expenses. The cost of put- 
ting in an iron bench-mark was 28 cts., and there 
were 37 of these. The total cost, including some 
miscellaneous items, was as follows: 





For fixing bemch-markS..........00eeeeeeeeceee $15.64 

Salaries, wages and expenses: 
Wor Ga WOR oc vice crcvewesccvecvcvcccesese 95.48 
For Of1C@ Work. ....cccccsvccccccccsecsssecccee 24.20 
Miscellaneous e@XPeMSeS... 1.6.6.6. 6c cece eeeee 5.60 
$140.92 


Thus the total cost of twice levelling one mile 
was $6. This is interesting rather for describing 
the methods of German surveyors than for fur- 
nishing an estimate of cost in American practice. 
In another case given by the same author the net 
cost of levelling two lines of 37.4 and 41 miles 
was $10.20 and $9.84 per mile, respectively. This 
latter statement did not include the cost of fixing 
bench-marks. 


ELECTRIC LOCOMOTIVES FOR MINES. 

An electric locomotive designed for mining pur- 
poses was illustrated in our issue of Jan. 19, and 
we give below some particulars of service of simi- 
lar machines... The Brock Coal Co., of Brockway- 
ville, Pa., has a 48-HP. locomotive, and a truck 
fitted with two 6-HP. motors. The locomotive is 
used on the outside tramway, about a mile long, with 
an average of about 214% grade in favor of loaded 
cars. The openings, of which there are four work- 
ing, are located from 14 to % mile from the tipple. 
A fair day’s work is the delivering of 500 cars. 
The 6-HP. truck is working in the openings about 
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1,000 ft. apart. It handles about 200 cars per day 
directly from the miners, an average distance of 
about 2,000 ft., gathering these cars from the min- 
ers, forming them into trips of aLout 15 cars each, 
on the main heading or drift, and thence hauling 
them to the drift mouth, whence the locomotive 
takes them to the tipple. The locomotive and 
truck are operated from one 56-HP. generator. 

The Blossburg Coal Co., of Arnot, Pa., has in its 
Bear Run mine two 30-HP. electric locomotives, 
each delivering daily to the head of plane 300 
tons in eight hours, and it is thought that they 
could haul 500 tons each per day of 10 hours. One 
of them works on the right, and the other on the 
left hand side of the main heading. They go down 
into the cross-headings, distribute the empty cars 
and collect the loaded ones, and very efficiently 
take the places of the mules formerly used. The 
longest haul at present is 3,000 ft.; shortest, 1,700 
ft. A 3-HP. stationary motor at the foot of the 
inclined plane receives its current from the power 
house at the head of the plane, a distance of about 
1,300 ft. It is used on the empty car transfer, and 
drives a sprocket chain which handles 500 empty 
cars daily over an incline 30 ft. long, of 10 ft. verti- 
eal rise, and if kept busy could probably handle 
SOO cars per day of 10 hours. 


STEAM ROAD-ROLLER RULES IN QUEENS- 
LAND. 


A bill introduced into the Queensland Assembly 
“to authorize and regulate the use of steam-rollers 
upon highways,”’ provides the following rules under 
which they must be worked: 1, At least two persons 
shall be employed to drive or conduct the steam-roller. 
2. One of such persons, while the steam-roller is in 
motion, shall precede it on foot by not less than 150 
ft., and shall carry a red flag, or at night time 
an efficient red light, constantly displayed; and shall 
warn the riders and drivers of horses of the approach 
of the steam roller, and shall signal the driver thereof 
when it is necessary to stop, and shall assist horses 
and carriages drawn by horses, passing the steam 
roller, 3. A notice shall be affixed in a conspicuous 
part of the highway, in such a manner as to be easily 
visible to and legible by all persons approaching within 
180 ft. of the steam roller, warning them to be- 


117 








6. The steam-roller shall be instantly stopped, on the 
person preceding the same, or any other person with 
a horse, or carriage drawn by a horse, putting up his 
hand as a signal to require it to be stopped. 7. Every 
person in charge of a steam-roller shall provide two 
efficient lights, to be affixed conspicuously, one at each 
side on the front of it, between the hours of sunset 
and sunrise. A penalty of $50 is provided for non 
compliance with any of these rules, and a local author- 
ity using a roller in contravention of the Act is to be 
liable for any damage resulting from such contraven- 
tion. 


The Missouri road convention, held at Sedalia, Mo., 
on Jan. 20, adopted resolutions of the following pur 
port: Work on roads to be done by contract as far as 
possible; a poll tax of $2 be paid by all able-bodied 
men over 21 years of age, the same to be paid to the 
county treasurer, and used as a general county road 
fund. Roads to be properly located; counties to have 
he option of making new roads, but to be authorized 
io levy a tax not exceeding 20 cts. on the hundred 
dollars for this purpose, and to issue 20-year bonds 
A competent supervisor of roads should be appointed 
for each county, who is to instruct and supervise dis 
trict overseers. These district overseers should be ap 
pointed by the County Court with the advice and con 
sent of county supervisors. 


The New York Department of Public Works is to ex 
pend $1,243,220 for repaving streets in 1892; $368,08) 
for granite block and $674,140 for asphalt pavement 
The carrying out of this work involves the employment 
of a consulting engineer at $5,000, an assistant enginee: 
at $3,000, and a proper corps. The City Controller ts 
authorized to employ an engineer at $3,000 a year to 
watch the progress of this work. 

A jib crane for operating the shutters of the dam of 
an irrigation reservoir is to be used by the Public 
Works Department of Madras, India. The government 
has authorized the expenditure of about $1,300 for 
providing a jib crane to lift the falling-shutters of the 
Upper Odai dam of the Korampaliam tank or reser 
voir. According to “Indian Engineering,"’ the want of 
some mechanical appliance to lift the 48 shutters, each 
10 ft. x 6 ft. to 8 ft., and weighing 1,970 lbs. each, has 
long been felt, as it takes a gang of 14 men every 
time and 20 minutes to deal with each vent. Colonel 
Frazer, R. E., sent a sketch for a ratchet wheel lever 


ELEMENTS OF WEATHER IN THE UNITED STATES OF MOST INTEREST TO ENGINEERS FOR THE 


MONTH OF DECEMBER, 1892. 


Temperature. 
(Deg. Fahr.) 











ware of the steam-roller. 4. The driver of the steam- 
roller shall give as much space as possible for the 
passing of other traffic. 5. The whistle of the steam- 
roller shall not be sounded for any purpose whatever; 
nor shall the cylinder taps be opened within sight of 
any person riding, driving, leading, or in charge of a 
horse upon the highway; nor shall the steam be al- 
lowed to attain a pressure such as to exceed the 
limit fixed by the safety valve, so that no steam shall 
blow off when the steam roller is upon the highway. 








{Furnished to Engineering News by the Department of Agriculture. ] 


Precipitation—(rain and 
melted snow)—inches. 


| Wind. 


Scales a 
Velocity in | 
miles per Direction 





























Station. l | hour. i o as No. of 

| of max, n 24 rainy 

ee Min. | Range. Average |Max.| Velocity. Total. hours. | days. 
(Northfield, Vt............0. 7.8 | 0 | -0 | 51 8.1 | N 11i3| est | as 
Portland. Me............... 25.0 46 -5 bt 7.2 2 NW 1.32 | 0.7: . 
EOE BOND Tee E sccvesssess 31.3 58 9 49 6; «Ll 28 NW 1.64 6.61 9 
| Pittsburg, Resa tech sc ness 31.3 | 70 3 | 67 68 | 2 | Nw 1.92 om | 17 
Northern | Chicago, IIl................. ; 23.4 57 -10 67 15.7 5) SW 1.63 | 0.86 | I 
Cities, < Omaha, Neb ..... sere] BG | 59 | -4 | 73 60 | x | NW 1.79 | 1.30 10 
* LBA Pam Mis... .0.... 0000 4.8 | 41 | -17 | 58 6.7 | 21 NW 0.53 | 0.16 8 
Duluth, Minn............... | 13.9 2 | -19 | 61 5.9 | 26 | NW 0.15 | 0.06 6 
Bismarck, N. Dak...2 0.22. | 10.4 | 42 | -20 ' a2 69 } 3%); NW 0.16 | on | 7 
Ry AOU dines capaci: <<aene | wa |: 6 | #3) 59.9 8.3 SE 1.14 0.58 10 
as OO. dacs 33.2 | 67 13 | 54 6.2 3 | NW 2.82 | 1.7 s 
Louisville, Ky.............. 35.0 71 a| @ 67 | 29 | 8 207 | itt 9 
yr “Sree 33.0 63 -2 65 10.6 42 Sw 19) 1.27 19 
Savannah, Ga............ .. 3.3 | 7 | 2% | 82 6.9 9 | 8 3.17 | 1 9 
Southern | Leavenworth, Kan.... .. .| 26.0 | 67 -1l 78 6.9 49 NW 1.77 | 0.53 6 
~ Cities Jacksonville, Fla............ 57.6 80 30 50 6.4 42 sw 2.53 | 1.05 9 
“Mes. | Chattanooga, Tenn.......... 410.4 | 66 12 | 58 1.9 | 20 | SW 449 | 15 | 1 
New Orleans, La............ | 55.8 7 23 56 10.0 40 E 3.22 ° 0.95 8 
Memphis, Tenn.............. 40.8 76 13 | 63 7.3 33 | SW 11.9% | 4.50 4 
| Palestine, Tex.............". 3.5 | 80 | 15 | 65 66 | 3 | N os | 3.8 | OM 
RN re so io 2.4 =| 72.6 12.2 60.4 09 ORE ictus 4 50 1.6 | 

i | | 

Helena, Mont........... | aaa | at | | 8.0 | % | SW 9.56 | 0.22 | 
Port Angeles, Wasb........ | 38.4 49 13 | 31 5.6 % | NE 5.15 | 0.66 25 
San Francisco, Cal......... 51.1 | 64 33 | 26 9.1 60 | SE 5.08 | 2.38 10 
Western | Salt Lake City, Utah: .::..: | 76 | 5 |} -1 | & | $9 | % | NW | -2:35 | O70 | 1B 
Cities. + Denver, Coto................ 2.8 | 6 | 9 |, 76 7.1 | 8 | NW | 132); O58 | 8 
eS MEE <......-252- ccs 53.) | 79 | 2 | St 6.5 a |N c=". © tS 
Santa Fé, N. Mex........... 23.6 55 6 | 49 68 | 3 | N | @.70 | 0.30 } 7 
SINS iets Seeess 31.2 | 62.0 7.2) 46.8 | 6.0 | 93.8 | 1.83 | 9.58 | 10 





arrangement with spokes to Burn & Co., of Calcutta, 
who did not think any really handy appliance for at- 
tachment to piers could be made, and submitted a 
drawing of a light wrought iron crane traveling on 
a trolley on a meter gage track. The sweep of jib 
is 13 ft.; this might be slightly reduced if the chain 
Jaid hold of the gates a little lower down, say, to 
11 ft. 6 ins. sweep. The jib would revolve, and the 
crane would also be of great utility in shipping and u»- 
shipping the shutters. 
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CONSTRUCTION NEWS. 


RAILWAYS. 
East of Chicago.—Existing Roads. 
WILMINGTON & NORTHERN.—This company is 
considering the construction of a freight branch from 
Lenape to West Chester, Pa. 
PERRY COUNTY.—The branch from New Bloom- 
field to Landisburg, Pa., 12 miles, has been completed. 





The grading and about four miles of track were com- 
pleted last year. 
FINDLAY, FT. WAYNE & WESTERN.—At the 


recent meeting of the stockholders of this company the 
capital stock was increased from $1,440,000 to $3,000.- 
000. It is stated that the money will be used to ex- 
tend the road east from Findlay to New London, O. 

CLEVELAND, WOOSTER & MUSKINGUM VALLEY. 

A bill is now before the Ohio state legislature chang- 
ing the charter of this company so as to allow the 
Baltimore & Ohio R.-R. Co, to assume formal con- 
trol of the line. It is stated that this is preliminary to 
an extension from ‘Lodi north to Cleveland, 0. 

OHIO SQUTHERN.—This company has filed a mort- 
gage made to the Central Trust Co., of New York, N. 
Y., for $4,000,000. The money is to be used in con- 
structing the proposed extension from » ae aye to 
Lima, O., the locating surveys for whi have just 
been completed. 


GRANITE HILL.—This company, whose incorporation 
was noted last week, has completed its line from 
Granite Station to Granite Hill, Pa. Pres., David 
Wills, Gettysburg, Pa. 

FALL BROOK COAL CO.'S—The contract for the 
branch from Mills to Ulysses, Pa., 7.1 miles, has been 
let to Aibert J. Hines & Co., of Corning, N. Y. 


Projects and Surveys. 


KEESEVILLE & SARANAC LAKE,—The citizens of 
Keeseville, N. Y., have subscribed $2,500 for a survey 
as railway from that place to Keene and Saranac 
ake, o 

BUSTLETON & EASTERN.—Chartered in Pennsyl- 
vania to build a railway from Bustleton, Pa., to Fals- 
inate, Pa., 14 miles. Pres., Sam. Rea, Bryn Mawr, 
a. 

BROADALBIN & AMSTERDAM.—Surveys are nearly 
comngretes for this line from Amsterdam to Broadalbin, 
N. Y. Ch. Engr, F. W. Brown, 34 North Main S8t., 


Gloversville, N. Y 


Southern.—Existing Roads. 
JELLICO & BIRD EYE.—The grading has been com- 
leted on this 7%4-mile railway, from Jellico to Bird 
tye, Ky., and tracklaying will begin as soon as the 
weather permits. 


VIRGINIA.—-'The contract has been let to Gooch & 
Waugh to build a railway three miles long from Cov- 
ington, Va., to the Dolly Ann mines. Frank Lyman, 
Covington, Va. 

HOLSTON VALLEY.—The contract for building ten 
miles of this railway from Bristol, Tenn., to the mouth 


of Big Creek, has been let to A. T, Smalling, of Piney 
Flats, Tenn, 


Projects and Surveys. 

NORTH CAROLINA.—Bills to incorporate the At- 
lantic & Ohio R, R. Co. and the Burlington & South- 
western R. R. Co., are before the North Carolina 
state legislature. ’ 

LOUP OCREEK & PINEY.—This company, whose in- 
corporation in West Virginia was recently noted, pro- 
prapases to build a standard-gage road from a point on 
Ipper Loup Creek, in Fayette Co., W. Va., to a point 
on Piney Creek, near the mouth of Boyer’s Fork, in 
Raleigh Co., thence down Piney Creek to the mouth 
of Little White Stick, in the same county. The prin- 
cipal office of the company will be at Charleston, W. 
Va. The subscribed capital is $100,000, and is held 
by 8. H. Carter and Samuel Spicer, of New York 
city: A. H. Gillard, W. 8S. Townsend and T. W. Joyce, 
of Brooklyn, N. Y. One terminus of this road will 
form a gouetien, with the line which the Chesapeake 


& Ohio is now building up Loup Creek to the McKell 
coal iands. 


Northwest.—Existing Roads. 

DULUTH, MISSISSIPPI & NORTHERN.—A contract 
has been awarded for constructing 12 miles of new 
track on the Mesaba Iron Range. to John J. Granville, 
©, E., of East Saginaw, Mich. Mr. Granville informs 
us that 22 miles of this system are in operation, and 
that 19 miles are under construction. W. A. Dafter, 
Swan River, Minn., is Chief Engineer. 

DULUTH, PIERRE & BLACK HILLS.—A press dis- 
atch from St. Paul, Minn., dated Jan. 21, says: ‘“The 
Nireectors of the Duluth, Pierre & Black Hills R. R. 
Co., to-day held a meeting in Pierre, and ratified a 
contract for completing the grade, ene cans 
and operating the road from Aberdeen to Pierre, 8. 


— 




















ROCHESTER, N. Y.—The followin 
for the Andrews St. bridge was woeuhal 
found in anotber column, 


| 


link in a thro line from St. Paul and Duluth to the 
Black Hills and Denver. 


YANKTON, NORFOLK & SOUTHWESTERN.—This 
—— has given a mor - of 000 to the At- 
lantic Trust Co., of New York, N. Y.; the proceeds to 
be used in completing its line from Yankton, 8. Dak., 
to Norfolk, Neb. 

BURLINGTON & MISSOURL RIVER.—The contract 
for a branch to Spearfish, 8S. Dak., is reported let to 
Kilpatrick Bros., & Collins. 


Projects and Surveys. 


MINNESOTA.—A press dispatch from Minneapolis, 
Minn., says: A railroad is to be built from this city 
to the Itasca iron district. It will leave Minneapolis 
in the Columbia Heights district and run on an air 
line to St. Francis on the Northern Mississippi and 
northwest of this city. From that point it will take a 
northeasterly direction, and will tap the heart of the 
Itasca district. It will run through a country which 
has no railroad connections at present. 


HIGHLAND & DODGEVILLE.—A survey_has been 
completed for a railway from Highland to Dodgeville, 
Tll., 25 miles. It is reported that the road will be built 
at once. 

EMPIRE TIMBER CO.—This company, with offices 
at Bau Claire, Wis., is preparing to build 20 miles of 
railway. 

CLAYTON & PEA RIDGE.—It is announced that this 
company is making preparations to begin the construc- 
tion of its line from Clayton, [ll., to coal fields in the 
western part of Schuyler, Ill., to coal fields in the west- 
western part of Schuyler Co. Pres., G. W. Montgomery, 
Mt. Sterling, Il. 


Southwest.—Existing Roads. 


TEXAS MIDLAND.—Surveys will be made at once 


he the proposed extension from Roberts to Paris, 
ex. 


Projects and Surveys. 


NORTH ARKANSAS.—The officers of this company, 
recently chartered to build a railway from Ravenden 
Station to Ravenden Springs, Ark., are: Pres., P. 
Arlund; Vice-Pres., and Gen. Man., R. D. Welch; Secy., 
G. C. Bufford, and Treas., H. G. King. 


EXCELSIOR SPRINGS.—The following officers have 
been elected by this compen: 8S. F. Scott, Pres. and 
Gen. Man., Kansas City, Mo.; H. M. Holden, Vice- 
Pres., Kansas ay: H. E. Robinson, Treas., St. Louis; 
W. A. Butterfield, Secy., Excelsior Springs, Mo., and 
F. 8. Mitchell, Chf. Engr., St. Louis. 


Rocky Mt. and Pacific.—Existing Roads. 


GREAT SALT LAKE & HOT SPRINGS.—The Utah 
& Nevada Coal & Construction Co., has been chartered 
to operate and control coal mines in Utah and Wyom- 
ing, and to build a railway line thereto. It is stated 
that the first construction work of the company will 
be to extend the above line from Bountiful to Coalville, 
Utah. The officers are: Pres., Allen G. Campbell; Vice- 
Pres., W. W. Chisholm; Secy., Simon Hiseman; Treas., 
S. J. Kenyon; Gen. Man., H. H. McCartney. 

NORTHERN PACIFIC.—The contract for building the 
Burrard Inlet & Fraser Valley R. R., from Sumas, 
Wash., to Vancouver, B. C., has been let to Dickinson 
& Co., of Tacoma, Wash. It is stated that work will 
begin at once. 

CALIFORNIA & NEVADA.—This company is reported 
to be constructing a 5-mile extension. 

UNION PACIFIC.—The announcement is again made 
that work will soon begin on the Portland-Seattle line. 


Pres. 8S. H. H. Clark is given as authority for the an- 
nouncement. 


Projects and Surveys. 

FRESNO & MONTEREY.—The directors of this com- 
pany, whose incorporation was noted in our last issue, 
are: A. W. Jones, Kansas City, Mo.; C. C. Walter and 
Alex. Gordon, Fresno, Cal.; H. A. Green, Monterey, 
Cal.; W. C. Hill, Salinas, Cal., and Wm. Pal 


entag and 
Thos. Flint, Hollister, Cal. Surveys will, it is stated, be 
begun at once. 


DALLES-CELILO.—A bill has been introduced into 
the Oregon state legislature a the state to 
construct a portage railway between e Dalles and 
Celilo, Ore., and to appropriate $460,000 for the pur- 
pose. 

ROCKY MT. & PUEBLO.—Organized in Golorado to 
build a are from Pueblo to Overton, Colo. John 
Coon, Geo. A. Hobson, A. E. Graham and A. J. Over- 
ton, all of Pueblo, Colo. 

SAN FRANCISCO & SANTA CLARA VALLEY.—An 
official of this company is reported as aring that con- 
struction will begin on the main line from venswood 
to Gelroy, Cal., immediately, and that 23 miles from 
Ravenswood south will be or by May 1. W. R. 
A. Johnson, San Francisco, Cal. 


isthmus and 120 kilometres on the Pacific side, leaving 
a gap of some 70 kilometres to be completed. Th: 
heaviest work has been completed, and the greates: 
obstacles now are the construction of bridges acris.. 
three large rivers. Salina Cruz, the Pacific terminn< 
of the road, is destined to become a great seaport, ai) 
extensive harbor works will soon be inaugurated \,y 
the government, an enormous breakwater and pj: 
oa among the necessities to make Salina Cruz a) 
available seaport to accommodate the immense traff. 
that will ensue on completion of the road. On the Guir 
side, a system of jetties, similar to those at Tampic. 
will be constructed. 


ELECTRIC RAILWAYS. Fi 


COLORADO SPRINGS, COLO.—It is proposed to build 
an electric railway to Cigete Creek. nk Earle and 
C. B. Wilder, Colorado . . : 
READING, PA.—A company has been organized to 
build an electric railway to the Temple Inn, about five 
miles. Pres., John A. Rigg; Vice-Pres., Mathias Moyre. 
Secy. and Treas., Frank 8. Livingood.—The Mayor hax 
signed the bill granting the City Passenger Ry. ©. 
power to use the electric trolley system. e company 
controls about 80 miles of line. 


LANCASTER, PA.—Chartered, Lancaster & Phila 
delphia Electric St. Ry. Co., Lancaster to Philadelphia 
Pa.; capital stock $1,500,000; John D. Patterson, Mif 
flintown, Pa. 

LOUISVILLE, KY.—The Kentucky & Indiana Bridge 
Co. has decided to equip its road to New Albany, Ind.. 
with electricity. . 

NATCHEZ, MISS.—The Natchez St. R. R. Co. wil! 
spange its motive power to electricity. Secy., Abe. 

oses. 

MEMPHIS, TENN.—The East End Ry. Co. will 
qhenge its motive power to electricity. Gen. Man., 
G. H. Bunch. 

DENVER, COLO.—The Denver & Westminster Ry. 
Co., recently cnnctene®, proper to build an electric 
railway 18 miles long. e road will be standard gage 
No contracts have let. H. A. Whiting, 1,64 
Curtis St., Denver, Colo. 

CHICAGO & ST. LOUIS ELECTRIC RY.—It is re- 
ported that the contract for this proposed electric rail 
way from Cieage to St. Louis, Mo., has nm let to 
Bagnell Bros., of St. Louis, Mo. The contract does not 
include the electric plant. 


ELEVATED RAILWAYS. 


CHICAGO, ILL.—A contract has been let by the 
Metropolitan West Side Elevated R. R. Co., to 
Conese, yugve & Co., of Pittsburg, for the con- 
struction of 14 miles of road at a price approximat- 
ing $3,000,000. The contract is upon the basis of a 
fixed price per pound for the iron in the form of a 
completed roadway, as per specifications, the work 
to be ee — a 2 : The et, — 
pany ve the right of way re as fast 
as Coen, and has already secured one mile of it. 
beginning at a point about a half mile west of the 
city limits, immediately south of Harrison St. 


HORSE AND MOTOR RAILWAYS. 


BEDFORD CITY, VA.—A franchise for a street rail- 
way has been granted to M. H. Clayton. 


DUNDEE, ILL.—The Dundee Rapid Transit Co. has 
been chartered to build a street railway. Edgar ©. 
Hawley, G. Frank Oatman, Win. Fay. 

HIGHWAYS. 


CONNECTICUT.—The selectmen of Berlin have been 
petitioned to call a town meeting to discuss the 
question of better highways. 

NEW YORK.—Ricker & , Buffalo, are preparing 
surveys for the completion the boulevard between 
Buffalo and Niagara Falls. The roadway has been 
built from Buffalo Park to the rtsville Road, and 
rey surveys —— to the north city line of 

‘onawanda. It is reported that the legislature will be 
petitioned to make it a state road. 

NEW JERSEY.—The Hudson Co. Board of Free- 
holders desires ae aperd, 312en.000 more on 
the new county road. e road be 14 miles long 
and the right of way has cost about ,000. The 
present appropriation is sufficient only for a dirt road 
and a macadami one is proposed. The board also 
voted in favor of constructing a loop to connect with 
Hoboken. This will be about four miles in length and 
cost about $700,000. 

MARYLAND.—The Supervisors of Kent Co. are re- 
ported as about to advertise for proposals to keep the 
roads in repair. The total mil is 525, and the work 
heretofore been in charge of 116 supervisors. 


BRIDGES, TUNNELS AND CANALS. 
HARRISBURG, PA.—A company will soon be or- 
ganized to build a bridge across the Susquehanna 
iver at this place. The bridge will consist of 28 
spans of 150 ft. each. 
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is a detailed list of the prices for doing the various classes of work in the stone arch bridges at Andrews and Court streets. The contract 
to Elisworth & Grant, and for the Court St. bridge to Lauer, Hagaman, Brayer & Albaugh. A brief description of these structures will be 
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of this road has already been graded, leaving only thirty 
miles to complete the line, The contract was made with 
James A. Larned, as the representative of New York 
arties. Under the contract the laying of iron must 
»e commenced not later than July of the — year 
and prosecuted as rapidly as possible. e iron has 
already been arranged for. This line is intended for a 


TEHUANTEPEC.—A press dispateh from the City of 
Mexico, says: ‘““The prospect for the completion of the 
Techuantepec Ry. by June 21 is good. the line 
finished by the date the contractors will receive 
bonus of .000 from the Mexican 


is 
Government. ‘There 
are 125 kilometres of track laid on the Gulf side of tie 


y. Co. is the company which will carry out the 


TEX.—The Texas Midlan@-Ry. js éonsidering 
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Names of Bidders for Court St. 
Bridge. 


* Awarded contract. 
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WATER-WORKS. 
New England. 

OAKLAND, ME.—A bill to extend the charter of the 
Oakland Water Co. has been introduced in the legis- 
lature. 

PITTSFIELD, ME.—It is reported that a town meet- 
ing to discuss the building of works will soon be called. 


SEAL HARBOR, ME.—A bill has been introduced 
in the legislature to incorporate the Seal Harbor 
Water Co. 


UNION, Pa — heetioation for the incorporation of a 
company will be ma 

ENOSBURG axa VT.—Water and electric lighting 
plants are proposed by the village. 

FALL RIVER, MASS.—An 8,000,000-gallon pumping 
engine may be added. 

LOWELL, MASS.—A contract for a 10,000,000-gallon 
driven well plant has been awarded to the Cook Well 
Co., Chicago and St. Louis, for $4,850 per million 
gallons.. 

SPRINGFIELD, MASS.—It is reported that the con- 
tract for cast iron pipe for the new supply main from 
the city to Ludlow has been awarded to the Warren 
Foundry & Machine Co., New York. 

WATERBURY, CONN.—The Council has adopted the 
recommendation of the Water Commissioners that a 


new supply be introduced from Hop Brook. Authority 
to issue bonds must yet be secured. 


Middle. 

AUBURN, N. Y.—The Water Commissioners have 
recommended that the city buy the company’s works 
for $425,000, rather than build an independent system. 

FLATLANDS, N. Y.—H. H. Wheeler and Frederick 
Munch, representing Brooklyn parties, have applied for 
a franchise. Richard L. Baisley, Canarsie, is Super- 
visor of the town. 


GARDINERY, N. Y.—Works, with a supply from 
springs, is talked of. 


Bg age N. oe P. Hayden, Aaron bg ee 
a others propose to incorporate a company; about 
$10,000 of stock schowlations have been secured. 

NEW YORK, N. Y.—Bids are wanted until Feb. 9 
for oe foundations for high service pumping 
works at the new aqueduct, between Tenth Ave. and 
the Harlem River. M. T. Daly, Comr. Pub. Wks. 

SCHENECTADY, N. Y.—Bids are wanted until Feb. 
6 for pine. trenching and pipe laying. Address Water 
Commissioners. 

SOUTHAMPTON, N. Y.—Works are again proposed. 

SPRING VALLEY, N. Y.—The Spring Valley Water- 
Works Co. has been incorporated; $10,000; Pres., P. B. 
Lespinasse; Secy., J. Donald Dunlap. 

WEST TROY, N. Y.—It is stated that a bill authoriz- 
ing the town to issue bonds to build works will be sent 
to the legislature. A company now supplies water. 


BOONTON, N. J.—A franchise has been granted . 
Lewis Van Dyne; the town to take 50 hydrants at a 
rental of $1,000 per year. It is said that water will 
be pumped to a reservoir from Rockaway Valley Brook, 
three miles distant. 

SOUTH AMBOY, N. J.—The Borough Council has 
recommended that works, including a stand-pipe. be 
built, the supply to be obtained from Perth Amboy; 
estimated cost, $30,000. 

McSHERRYSTOWN, PA.—The McSherrystown Water 


Co. is reported as organised wit id s stock of $10,000; 
Pres., Vincent O. Bald; Secy., J. Brady. 


Southern. 


NORFOLK, VA.—The Metropolitan Development Co. 
has been incorporated to © ‘ate water, gas. pneu- 
matic power and electric works; $100,000 to $1,750,000. 

ELIZABETH CITY, N. C.—Works are proposed. W. 
C. Glover, Mayor. 

FAYETTEVILLE, C.—We are informed that the 
ea Water Tight & Power Co., recently in- 

rated, will begin work at once. No contracts for ma- 
ial have been let. There will be required: A 
{oo-HP- high engine; 6x 16-ft. steel return tubu- 
lar boiler, ewit 71 4in, flues: 80-in. turbine wheel; 
1, ae ae steam and 750,000-gallon duplex power 
mp; tons Py to 4in. cast iron pipe, 51 double 
bydrants, and 10 to 4in. valves: a 13x 100-ft. 
wrought iron knees The plant Is to be completed 
by next Mav — Ferris & Richards, 98 Hudson 
St., Jersey City, N. J. 


North Central. 


CLEVELAND, 0.—Bids will be received until Feb. 8 

for such cast iron pipe and specials as may be needed 

cl 400 ft. of 36-in.. and 20,000 ft. of 
36-in.; also until - 23 for about gates, from 
48 to 4-in.. arfd 250 4 and 6-in. double hydrants. R. R. 
Herrick, Dir. Pub. Wks. 

MANSFIELD, 0.—A 16x 100-ft. stand-pipe is under 
discussion, together with an additional supply from 
the Hedges springs. 

EVANSTON, ge! examinations have 
been made for works by Be rd Feind, Rookery 
Building, Chicago. 

ROCKVILLE, IND.—Works are proposed. 

BLOOMINGTON, i Tilinois Municipal Im- 
——— t Co. has been rated to operate elec- 

ic iignt and water-works nts, whether here or 
elsewhere, not stated; $50,000. The city owns works. 
it works to 8 ILL.—The who ei wishes to sell or lease 
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MILWAUKEE, WIS.—It is said that the lowest bid 
of cast iron 


Toe ee eee re 
’ one 
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oun MILWAUKEE, WISs.—T. G wenowales, 
has made a to the South waukee Co. 
to constrnct water sewerage systems. 


CHANUTE, KAN.—Works are proposed. S.C. Brown, 
Cy. Atty. 

HORTON, KAN.—Negotiations for works, to cost 
about $40,000, are said to be under way. 

HARTINGTON, NEB.—The people voted to put in 
works Jan. 24. 


LANDER, WYO.—The exclusive franchise granted to 
the Rocky Mountain Water Supply Co. has been re- 
voked, and it is said that there is now a chance here 
for capitalists. 

PHILLIPSBURG, MONT.—The M. & J. K. Water 
Co. has been incorporated to supply water for domestic 
and irrigating purposes; $100,000. 


Southwestern. 


ABILENE, TEX.—It is stated that surveys for two 
dams on Lytle Creek have been made by Alexander 
Lane, Chicago, and that bids for their construction 
will be wanted; estimated cost, $60,000 for the upper 
and $40,000 for the lower structure. 

EL PASO, TEX.—The Council has awarded a con 
tract for works, conditioned on the city selling its 
bonds, to Rhodes Bros., Denver, Colo., for $171,000 
The contract does not include the wells and a_ 3,000,000 
gallon pumping ylant, which has been awarded to the 
Cook Well Co., St. Louis, Mo., for $28,000. A company 
already supplies the city. and will attempt to prevent 
the building of city works, it is said. 

HUTTO, TEX.—It is reported that works are to be 
built. 

NORMAN, OKLA.—The council proposes to secure bids 
for putting in works, after which a popular vote on the 
question will be taken. 

PUEBLO, COLO.—It is reported that Engr. C. F 
Allen, Denver, is interested in a proposed new gravity 


supply, possibly from a source 23 miles distant, with a 
20, 0 )-gallon pepervete and -a filtering system; es 
timated cost, $800,0 

COLORADO SPRINGS, COLO.—Engr. Rudolph Het 
ing, New York, will report upon improvements, with a 
view to secure better pressure in north end of the 
city. 

Pacific. 


PORTLAND, ORE.—Bids for a new supply main are 
wanted, as stated in detail in our advertising columns 


MODESTO, CAL.—Bids will be received until Feb 
13 for constructing a complete system of works, with 
Worthington pump, Mathews hydrants and Bastern 
= cast iron; also alternative bids on other makes 

jumps, hydrants, and on Oregon cast iron. Geo. H 
oo den, Cy. C 

PASO DE "nein: ES, CAL.—The Crystal Spring 
Water Co. has been incorporated; $150,000; It is said 
that the principal office will be at Stockton. A com 
pany already supplies the place. 


SEWERS. 


BENNINGTON, VT.—We are informed by J. ‘I 
Shurtleff, Secy. Sewer Com., that surveys for a system 
of sewers have been prepared by McClintock « Wood 
fall, Boston, Mass., and that estimates and specifica 
tions are now being prepared, to be submitted at ihe 
village meeting in April. 

ATTLEBORO, MASS.—Chief Engineer Stearns, of the 
State Board of Health, has been in town consulting 
with W. J. Luther, C. E., and others concerning the 
proper drainage of the eastern part of the town. 

MELROSE, MASS.—We are informed by Walter © 
Stevens, Cy. Engr., that he is preparing surveys and 
ye for a sewerage system for the entire town, includ- 

ng about 45 miles of streets. The town is hilly, and 
considerable rock excavation is expected, while the low 
parts are underlaid with quicksand. A newly designed 

ush tank will be included in the plans, one to be placed 
at the highest point of the sewer in each street. 

EAST GREENWICH, R. I.—Surveys and plans for : 
system of sewers are being prepared by Shedd, Sarle 
Shedd, Providence. 

WOONSOCKET, R. I.—The City Council has av 
prea $10,000 for sewers, and voted to issue sewer 

is for 


BERWICK, PA.—The borough will vote Feb. 21 op 
the sewer question. Plans and s aeaneneoee have been 
prepared by Alexander Potter, Olean, N. Y. The esti- 
mate for the portion to be built at present is $45,000 
for eight miles of pipe sewer. 

MEADVILLE, PA.—We are informed that the council 
will readvertize for bids for plans for a sewerage 
system. 

MORIRSAR ELA CITY, PA.—We are informed by 
Geo. Jenkins, Oy. Engr. , that last fall the city put 
ina a of a separate system of — 

SMYRNA, DEL.—Wwm. Faries, J. ©. Robinson and J. 
H. Hoffecker have been appointed : “committee to in- 


vestigate the question of a system of sewerage. The 
issue of bonds is proposed. 


CANTON, O.—The contract for omenee disposal works 
machinery ‘has been awarded to the Bonnot Co., Can- 
ton, at $4,790 for plant — and in vases order, 
comprising 1 low service si Soom.) high service 
sludge forcing 1 dociiembe 2 double chemical mixers, 1 agitat- 
ber filter press, 1 turn table and 
nd 1 tubular er, 54 ins. x 12 ft 
This was = caly bid that included complete plant and 
guarantee for its successful ration. Other bids 
were: H. R. Worthington, New York, pumps only, $196 
and $312; Smith & Vaile Co., Dayton, O., pumps set 
els $350 ‘and 1; filter ct set =D. 50 chambers. 
_ : L. B. Harting, Oan on, pumps set up, $235 and 
boilers complete, $834. Bids will probably be 
ied this 7 > Ch. Ener miles of 6-ft. outfall storm 
sewers. L. pin, 
Peay ey os .—We gre fl by E. Frank Gates, 
y. Engr. plans for system were pre- 
pares | last fall by J. W. Hin tinelanad: and that the 
city hopes to construct at least one district this season. 


VAN WERT, O0.—We are informed by G. L. McKib- 
Cy. Engr., that preliminary surveys have pete 
ae for a brick sewer, and the work will probably be 
done this summer. 


ALTON, ILL.—We are informed by Geo. Dickson, Cy: 
Hae... tees that the city will build about a mile of sewer 


“CLEVELAND, ¢ 0.—The Director of Public vows will 
March 1 for two; ght SE, en a in 
Detroit St., with’ an outlet into the Cuyahoga River 
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KENOSHA, WIS.—We are informed by F. F. Foote, 
Cy. Engr., that plans have been completed and bids 
will be asked in a few days for 4,200 ft. of brick and 
pipe sewer; estimated cost, $14,000. 

MINNEAPOLIS, MINN.—The Committee on Sewers 
has decided to ask for bids for 1,000,000 sewer brick. 

FORT SCOTT, KAN.—We are informed by G. B. 
Phinney, Cy. Engr., that the city is constructing a 
separate system of sewers and that a contract has been 
recently awarded to John McDonald, at $14,900, as fol- 
lows: i5-in. vitrified pipe, 1,740 ft.; 10-in., 1,742 ft.; 8 
in., 864 ft.; 6-in., 7,034 ft.; 13 manholes, and 9 flush 
tanks. 

ST. CHARLES, MO.—The city is considering the pro 
position of a St. Louis construction company to put in 
a complete sewerage system. 

BOULDER, COLO,—It is reported that a sewerage 
system five or six miles in length can be constructed for 
about $30,000. 

BOISE CITY, IDAHO.—Plans have been agreed upon 
for a sewerage system for the State Penitentiary, the 
outlet being into the Boise River. 

FRESNO, CAL.—We are informed by J. D. Etter, Cy. 
Engr., that a special election will be held March 4 to 
vote on the issue of bonds for $75,000—to run 20 years 
at 5%—to complete the construction of the sewerage 
system, 

MODESTO, CAL.—The Board of Trustees will re- 
ceive bids until Feb. 13 for a complete system of 
sewers; bids to be received for material only, construc- 
tion only, or both. Geo. H. Golden, Cy. Clk. 


REDLANDS, CAL,--Bids are asked until Feb, 8 for 
the construction of 12 and 14-in. salt glazed vitrified 
pipe, and 20-in, double dipped and double riveted steel 
pipe sewers; bids to be received for the sewers com- 

lete, or for work, steel, and clay pipe separately. L. 
VW. Olark, Cy. Clk. 

UKIAH, OAL.—The 


estimated cost of a sewerage 
system is $50,000, 


STREETS. 


BUFFALO, N. Y.—Additional paving to cost about 
$80,000 has been ordered. 

HUNTINGDON, PA.—The citizens are agitating the 
question of brick paving. It is claimed that this would 
cost about $1.80 per sq. yd., and last 25 years, and 
that pe present macadam roads cost about $1.20 per 
aq. yd. 

YORK, PA.—The ewes Committee has been in- 
structed to readvertise for bids for the street paving. 
the new specifications requiring the dirt to be hauled 
1,500 yds., if required. In our issue of Dec. 22 we noted 
that the contract for about 10,000 sq. yds. of paving 
with asphalt blocks had not been awarded, and that 
the committee had recommended that it be awarded 
to the highest bidder; bids ranging from $2.43 to $2.97 
per sq. yd. 

TITUSVILLE, PA.—We are informed by zaeee 
Smith, Cy. Engr., that the city has about 1,500 lin, ft. 
of street to be paved with Franklin paving brick, now 
under contract, and that the citizens are taking steps 
to have about 2,500 lin. ft. additional paved early next 
season. 


JACKSONVILLE, FLA,—Bay St. is to be repaved, 
but whether with vitrified brick, asphalt blocks, granite 
blocks, or sapless cypress blocks, has not yet been 
decided. 

CINCINNATI, O.--The Board of Administration will 
receive bids until Feb. 27 for grading, curbing, flagging, 
macadamizing and bowldering; two contracts. 

NILES, 0.—It is proposed to issue bonds for $20,000 
or $25,000 to open a new street. 

PEKIN, ILL.—We are informed by John R. Seibert, 
Cy. Engr., that the city has under consideration 14,900 
sq. yds. of paving, for which bids will soon be asked. 

OSHKOSH, WIS.—The Board of Public Works will 
receive bids until Feb. 20 for grading, stone curbing 
and cedar block paving in six streets. 

DES MOINES, I1A.--The City Council has voted to 
pave in 15 streets with brick, concrete, cedar blocks, 
granite blocks, or asphalt, and in three with macadam. 

BEATRICE, MD.--At the special election Jan. 24 the 
proposition vo issue paving bonds for $20,000 was de- 
feated by a vote of 321 to 301 

MARSHALL, MO.—Bids will soon be asked for about 
%-mile of macadamizing and paving. 

MOBERLY, MO.—We are informed by H. V. Estill, 
Cy. Engr., that the city will probably lay about 8,666 
sq. yds. of brick paving this summer, in addition to the 
1,867 sq. yds. for which the contract is noted elsewhere. 

SEDALIA, MO.—We are informed by C. H. Zoll, Cy. 
Engr., that in the spring the city proposes to pave 
Hast 3d, West 5th, and Kast 7th Sts. 

LITTLE ROCK, ARK.—Bids are asked until Feb. 16 
for brick paving. J. J. Jung-Kend, 806 Main St. 

DENVER, COLO.—The Board of Public Works will 
receive bids until Feb. 24 for grading, curbing and pav- 
ing Glenarm St., between 14th St. and Broadway. 


ELECTRICAL, 


HOOSICK FALLS, N. Y.—The five years’ contract 
with the Hoosick Falls Electric Light & Power Co. 
will soon expire, and the Village Trustees are consider- 
ing a new contract. Tne village is now paying $60 per 
year each for 75 are lights, moonlight schedule. but it 
is reported that the service has not been satisfactory. 

CHARLOTTE, N. C.—The Charlotte Electric Light 
Co. will increase the capacity of its plant. 

LOUISVILLE, KY.—The Louisville Suburban Land 
Co. is reported as about to erect an electric light plant. 

WINNETKA, ILL.—We are informed by Walter 
Grew, Village Engr., that Chas. E. Eddy, Portland, 
Ore., has petitioned for a franchise for two years for 
electric lighting; streets and residences at 65 cts, per 
month for 16-c. p. incandescent lights, and $1 per 
month for 32-c. p. lights for street use. 


EAU CLAIRE, WIS.—It is reported that no bids have 
been received for lighting the streets by electricity 
— that additional advertising will be done in the 
spring. 

MARSHFIELD, WIS.~-The City Clerk will receive 
bids until March 2 for 23 are lights of 2,000 ¢, p. 
each, the contract to be awarded by the Common 
Council to the lowest bidder. 


KANSAS CITY, MO.—The Board of Public Works has 


- ene 
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ENGINEERING NEWS. 


voted to advertise for bids for an electric light plant, to 
be run by the city hall engines and boilers, or for an 
entirely separate plant. The Fort Wayne Electric Co., 
Fort Wayne, Ind., has submitted two propositions, each 
including 160 arc lights, with 21.7 es of circuit, at 
$8 per month per light until the city is ready to pur- 
chase the plant. The city now pays $119.50 per year 
each for 140 lights. 


MARSHALL, MO.—We are informed by F. H. i 
that an ordinance has been passed granting « franchise 
to Wardell McCully and others, to t in an electric 
light plant of about 100 are and 1,000 incandescent 
lights capacity, the Penge to be submitted to a 
vote of the citizens Feb. 14. 

NEW COMPANIES.—Schuylkill Valley L[luminating 
Co.; Phoenixville, Pa.; $30,000. Municipal Electric Co., 
Decatur, Ill.; $25,000; J. H. Culver, J. M. Willard, E. 
FB. Gibson. 


CONTRACT PRICES. 


LEVEE WORK.—Memphis, Tenn.—Capt. C. McD. 
‘Townsend, U. 8. Engr., opened bids Jan. for 2,455,000 
cu. yds. of levee work. Bids were received from 54 
contractors, and ranged from 13 to 27 cts. r cu. 
yd., the average price being about 18 cts. This work 
is to be done under the River and Harbor Act of last 
July. by which $2,665,000 was ee annually 
for three years, commencing July 1, 1 , to carry out 
the plans of the Mississippi River Commission. Bids 
for additional work were received Jan. 19 and 24 by 
Capt. 8. W. Roessler, U. 8. Engr., and ranged from 
14% to 22 cts. per cu. yd. 

BRICK PAVING.—Moberly, Mo.—We are informed by 
H. V. Estill, Cy. Engr., that a contract for paving 
1,867 54. yds. with vitrified paving brick has been 
award to the Moberly Brick Tiling & Earthenware 
Co., at $1.35 per . yd., the work to be done in the 
ae ast pa the city awarded contracts for 7,134 
sq. yds. of brick paving at $1.38 per sq. yd., and 15,495 
sq. yds. at $1.35. These prices do not include curbin 
or grading. The specifications call for 4 ins. of sand, 
then brick laid flat, lengthwise with street, 1 in. of 
sand on this, then brick laid on edge crosswise to 
street, 3 ins. laps, and % in. sand on top. 


PIPE.—Boston, Mass.—The Water Board has awarded 
the following contract to R. D. Wood & Co., Philadel- 
phia, Pa.; 10 tons of 4-in. pipe, 600 tons of 6-in., 
400 tons of 8-in., and 100 tons of 16-in., at $25.94 per 
gross ton; 390 tons of 24-in. and 1,100 tons of 36-in., ab 
$25.21; and 100 tons of specials, at’$25.60; total, $68,910. 
Other bids ranged from $24.65 to $28.67 for pipe, and 
$53 to $56.88 for specials. 

GRADING.—Winnetka, Ill.—We are informed by Wal- 
ter Crew, Village Engr., that a contract for grading 
2.5 miles of streets has been awarded to John Patter- 
son & Son, Chicago, at 37.5 cts. per lin. ft. The streets 
are 66 ft. wide, and this price is equivalent to about 
25 cts. per cu. yd. for the work to be done. 


MISCELLANEOUS. 


DRAINAGE CANAL.—Chicago, Il.—The Drainage 
Board opened bids Jan. 25 for the excavation of the 
main drainage canal between Willow Springs and Sum- 
mit, and the dredging of the Illinois & Michigan Canal 
between Summit and the South Fork of the Chicago 
Itiver. The work includes the excavation of about 
7,200,000 eu. yds. of earth and 95,000 cu. yds. of rock, 
the building of 30,000 cu. yds. of retaining wails, and 
the Groene of 1,800,000 cu. yds. of earth from the 
Illinois & Michigan Canal. 

There were 14 bidders, as follows: John Griffiths, 
Golengo; Ricker, Lee Co., Galveston, Tex.; 
Ww. . Carkin, East Saginaw, Mich.; Mason, 
Hoge & Co., Frankfort, Ky.; Streeter & Kenefick, 
Kalamazoo, Mich.; Lestner & Qualey, Chicago; Fitz- 
Simons & Connell Co., Chicago; O. B. Green, Chicago; 
MeArthur Bros., Chicago; L. D. Connor & Co., Harvey, 
lll.; Rodgers & Clement, Niagara Falls, N. Y.; Hen- 
nessey Bros., St. Paul, Minn.; Western Dredging & 
Improvement Co., Lafayette, Ind.; Elliott & Phin, Chi- 
cago. 
The following bids were received for enlarging the 
Illinois & Michigan Canal—the first price requiring fhe 
material dredged to be dumped in the lake, and the 
second ae requiring it deposited on the adjacent 
banks of the canal: O. B. Green 77,380 and 5.- 
300; Fitz-Simons é ‘Connell Co., $871,280 and $762.200; 
W. 8S. Carkin, $910,140 and $746,520; John Griffiths, 
$1,298,880 and $1,080,720. 

On the excavation of four miles of the canal between 
Willow Springs and Summit there were ten bidders. 
Proposition No. 1 is for a channel of 600,000 cu. ft. 
gapactty per minute, and ee No. 2 for one of 
300,000 cu. ft. apace. ere was a wide divergence 
in the bids, the lowest in each case being as follows: 
Proposition No. 1.—Hennessey Bros., section A, $809,- 
020; Western Dredging & Improvement Co., section B, 
$392,245, and section C, $445,066; Streeter & Kenefick, 
section BE, $504,455. Proposition No. 2.—L. D. Connor 

, section A, $772,525, and section B, $371,601; 

ng & iuptevement Co., segtion C, sas 

601; Streeter enefick, section BE, $504,455. Bids for 

sections A to F of this work were received Oct. 19, 

and the lowest prices published in our issue of Oct. 27. 

The contract for section F was awarded to Ricker, Lee 

& Co., at $470,040, and that for section D to E. D. Smith 
& Co., at $479,867, as noted in our issue of Dec. 1. 


IRON WORK AND TILES.—Washington, D. C.— 
Bernard R. Green, Supt. and Engr., has awarded the 
contract for the iron work for the dome of the Li- 
brary of Congress to the Tacony Iron & Metal Co., 
Philadelphia, Pa., at $11,050, and that for hollow terra 
ro = to the Potomac Terra Cotta Co., Washington, 
a 742. 

GRAVEL.—New York, N. Y.—The Department of 
Public Parks will receive bids until Feb. 8 for screened 
Roa Hook gravel on Central Park and Riverside Park 
and Riverside Ave. 


MACHINE SHOP.—Hannibal, Mo.--The city pro- 
poses to erect a building, put in steam roe and pul- 
eys, and then invite mechanics who wish to start in 
a small way to manufacture any article they may have, 
te come to Hannibal and occupy this ne wer 
and rent free, or at _a nominal cost. This an 
opportunity for a skilled mechanic who wishes to start 
in business for himself, as he will not have to worry 
shone his rent, the expense of running an engine or 
repairs. 

DRY DOCK.—Ashtabula, 0.—The Ashtabula Board of 
Improvements has been orquninst to secure a dry dock 
at this port; Pres., H. . Kunkle; Secy., J. W. 


Jacques. ° 
BREAKWATER EXTENSION.—Bnuffalo, N. Y.—The 
following total bids (all from local firms) were received 


Feb. 2, 1893. 


Jan. 27 by Maj. E. H. Ruffner, U. 8. Engineer Office, 
for 800 ft. of the shore arm of the breakwater at the 
harbor: Donnelly Bros., $92,880; W. E. Carroll, $105.- 
007; McNaughton & Babst, $106,255; J. J. ureh- 
yard, $114,972. The lowest bid has been recommended 
for acceptance. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Richmond Locomotive Works, 
Richmond, Va., have delivered two freight engines to 
the Cleveland, Cincinnati, Chicago & St. Louis. The 
Brooks Locomotive Works, Dunkirk, N. Y., have an order 
for 6 ten-wheel engines, 4 six-wheel switchin; engines, 
and 1 eight-wheel pesocnset e e for the cago & 
Northern Pacific. e Rhode nd Locomotive Works, 
Providence, R. L.,; are building 3 two-cylinder compound 
express passenger engines for the Chicago, Milwauke. 
& St. Paul; they have cylinders 19 x 26 ins. and 31 x 26 
ins., six 78-in. driving wheels, a four-wheel leadiny 
truck and tsaveing pony truck. The Rio Grande Wes. 
ern is getting satisfactory performance from its four 
cylinder compound engines. A small second-hand, 
standard gage engine is wanted by De Lew & Bailey, 
Baltimore, Md, The Toledo, St. Louis & Kansas City 
will add 20 engines to its equipment. 

CARS.—The Haskell & Barker Co., Michigan City, 
Ind., is building 750 furniture cars and 250 flat cars for 
the Great Northern. The Barney & Smith Car Co., 
Dayton, O., is building two drawing room cars, $10,000 
each, for the Flint & Pere Marquette. The Ohid Falls 
Car Co., Jeffersonville, Ind., has built 23 fruit cars for 
the Georgia Central and 2 passenger cars for the East 
Tennessee, Virginia & Georgia. The American Truck 
& Car Co., Sane Ill.; $240,000; has been organized 
by Joseph Schneider, E. T. Wray and Leon Elliott. 

RAILS.—The Colorado steel & Iron Co., of Pueblo, 
Col., has an order for 100 miles of steel rails for track 
renewals on the Union Pacifie Ry. The Concord Ry 
Co., Concord, N. C., wants 14% miles of 40-lb. steel T 
rails, with fastenings. Y 

THE JOHNSON RAILROAD SIGNAL CO., Rahway, 
N. J., has an order to interlock the New Haven yard 
of the New York, New Haven & Hartford R. R. This 
will require an 80 lever Johnson standard interlocking 
machine. The yo of signals is very complete, and the 
whole plant will be first-class in every particular. The 
work is to be carried out at once. The company is also 
on cote or interlocking plants for the Chesapeake 

oR. R. 


THE RIEHLE BROS. TESTING MACHINE CoO., 
Philadelphia, Pa., reports several for testing machines 
~ | ema kinds and for several Riehle-Robie screw 
jacks. 

THE SPRINGFIELD BOILER & MFG, CO., of 
Springfield, Il., has opened _an office in the Dexter 
Blag. Chi ‘: ., C. D. Hawkes, formerly with the 
Porter Boiler Mfg. Co. Mr. Hawkes will devote his 
time principally to the water-works, stand-pipe and tank 
departmert. 

COMPRESSED AIR PUMP.—The 
agency for the introduction of the Po! 
has been given to John F, Haskins & Co., Mona 
Building, Chicago. 

THE CARBON STEEL CO., of Pittsburg, Pa., has 
the contract for furnis the steel for the new war- 
ships “Iowa” and ‘“Brooklyn,’’ from Wm. Cramp & 
Sons, the principal contractors with the government. 
This includes the armored protective deck plating. 
There were eight competitors, including the best known 
steel and iron companies in the country. The success- 
ful bidder has already furnished the steel plates for 
cruisers Nos, 6 and 13 and the “‘Oregon.”’ The Carbon 
Steel . su ed, about five years ago, the old 
firm of Graff, Bennett & Co., and has since expended 
about $1,000,000 in extending ‘its plant; the rolls in the 
plate mill are 124 ins. ong. by ins. diameter, cap- 
able of rolling a plate 10 wide and weighing from 
10 to 14 tons. The shears have a 10-ft. stroke, and will 
eut plates 2% ins. thick. Electric overhead cranes 
handle the plates. Horace W. Lash is General Manager 
and is responsible for the general Gocten and arrange- 
ment of this plant. The fact that eight thoroughly re- 
sponsible firms stood ready to manufacture plates of 
the dimensions and character demanded by these war- 
ships is a telling index of the advance made in this 


comparatively new American industry within a very 
few years. ; 
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CURRENT PRICES. 


RAILS.—New York: $29 at eastern mills, and at 
tidewater; old rails, $17 for iron, and $14 to $15 
for steel. Pittsburg: $29; old rails, $20 for iron and 
$15.50 to $16 for steel. Chicago: $30 to eI for standard 
psy = old rails, $19 for iron and $11.50 to $13.25 
‘or steel. 

TRACK MATERIAL.—New York: steel a 
1.6 to 1.65 cts.; spikes, 1.9 to 
nate Pittobe = ae eee 1.75 t 
nuts. 7 ce . ci) 
and 1.8 eta, foe steel; tenn 2 
iron track bolts, 2.7 cts. with 
hexagon nuts. Chi : splice , 1.65 to 1.75 cts. 
for iron and steel; es, 2 to 2.05 cts. at mill; track 
bolts, 2.6 to 2.7 cts. with hexagon nuts. 

PIPE.—Cast iron, $20 to r ton. Wrought iron, 
Siscounin an Sohode ob Pitan: Wek en , and 
ee ee ee et 
vanized lap welded. ing, 5714% ee ea 

FOUNDRY PIG IRON.—New York: $13.25 to $15. 
Pittsburg: $12 to $14. Chicago: $13.25 to-$14.25. $ 


LEAD.—New York: 3.85 to 3.9 cts.; : 8. 
3.7 cts; St. Louis: 36 cts. Chicago: 8.65 to 


e bars, 








